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HEALTH IN INDUSTRY 


MONG the many excellent reports which have 

come from the Factory Department it would 
be difficult to find one more deserving of praise than 
the annual report of the Chief Inspector for the year 
1941, which has recently been issued. Stripped of 
much of the statistical details which accompanied the 
reports issued in peace-time, the Chief Inspector gives 
a lucid and admirably balanced picture of some of the 
most important matters which have affected efficient 
production in Great Britain. This is characteristic 
both of the Chief Inspector’s introductory survey and 
also of the reports on health, hours of employment 
and canteens with which it is supplemented. The 
report is prima facie evidence of the excellent 
quality of the factory inspectors in Great Britain ; 
one need look no further to understand the reason of 
their success. 

The work of the inspectors during the year was 
again largely taken up with special war duties con- 
sequent on the change-over in our industrial machine 
to war production, and the efforts of the Factory 
Department have been directed towards producing 
the maximum. Experience of this and the War 
of 1914-18 has convinced the Department that 
if the maximum production is to be achieved, the 
general requirements of the Factories Act must 
be observed and that the prevention of accidents, 
proper ventilation, heating and other physical con- 
ditions and reasonable hours of work are essential 
to a sustained war effort. It is disappointing, there- 
fore, to find that in spite of all the educational work 
which has been undertaken, and repeated observas 
tions in the reports, for example, of the Select Com- 
mittee on National Expenditure, much time has to 
be spent in convincing even other Government De- 
partments that this is so. The extra output obtained 
from long hours of work after Dunkirk is often quoted 
to the contrary. As the Chief Inspector points out, 
however, the real answer is that reasonable hours of 
work give the best steady output, and production is 
a matter of organization on these lines, lines which 
will in no way prevent workers from making an 
extraordinary effort for a short period to meet some 
exceptional emergency. 

The report refers to the increased attention given 
to the adoption of a proper personnel management 
department in the larger works, where considerable 
progress has been made, progress which is not to be 
measured by the number of personnel managers or 
welfare officers in industry. Good personnel manage- 
ment is not simply a matter of appointing special 
officers, and it can often be achieved without making 
any addition to the managerial staff. The managerial 
organization may well vary from one factory to an- 
other; the spirit underlying it is the all-important 
factor, and the report rightly points out that however 
technically efficient a personnel manager may be in 
the administration of his department, he can only 
reflect the outlook of his firm on personnel matters. 
If that outlook is not in general harmony with the 
modern conception of the relations between manage- 
ment and workers, the most efficient personnel 
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department is bound to fail in its main purpose. The 
Chief Inspector goes so far as to insist that while 
there is much conservatism against the system among 
managers and foremen, he is convinced that the main 
trouble lies in the ‘board room’; unless there is a 
right attitude of mind there the system will not be a 
success in the works affected. 

This is a serious and damaging admission, and 
scientific workers who occupy positions of respon- 
sibility in industry should do whatever they can to 
rectify this state of affairs within their own sphere. 
It might have a vital bearing on the handling of the 
difficult problem of absenteeism ; as the report points 
out, the special war-time problems in connexion with 
billeting, transport, shopping and canteens make it 
impossible for all the work involved to be handled 
by managers and foremen if the latter are to give 
the time they should to production. Moreover, to 
hand over such problems to a department trained 
to deal with them has a great advantage in the 
opportunity it provides of giving genuine help and 
sympathy to the worker who is in trouble, and in 
particular to the new workers entering the factory. 
It is to be hoped that the Chief Inspector’s words 
will not fall on deaf ears. 

In this connexion it is interesting to note that the 
Chief Inspector comments that the most outstanding 
achievement of the year in this direction has been 
the progress made in the provision of canteens for 
the feeding of industrial workers. A remarkable con- 
tribution has already been made in this respect to 
the total of communal feeding in Great Britain since 
the outbreak of war. A special section of the report 
devoted to this subject gives an interesting review of 
the way in which particular problems have been met 
and of the use made, for example, of the British 
Restaurants. The managing and staffing of such can- 
teens have presented problems of their own, and a 
very encouraging feature has been the appreciation 
shown by most canteen managers of the importance 
of their contribution to the general welfare of the 
workers and the degree to which they have welcomed 
any effort to increase their knowledge and skill. The 
stage has now arrived, moreover, when the greater 
part of the work of this department relates to the 
running of the canteens, helping to see that the meals 
are of the right quality and nutritionally sound, and 
that from the point of view of health and economy the 
very best use is being made of the available food- 
stuffs. This need appears to be appreciated on all 
sides, and scientific work is being started in several 
directions. 

The grave increase in the number of reportable 
accidents gives special interest to the observations 
of the Chief Inspector on this point. The main 
increase is in accidents to adult women, which is a 
sign that during this year not only have women 
taken a greater part in the work of making munitions 
but also their share of the dangerous processes in 
these industries. Taking into account the imcrease 
in hours and in the period of exposure to risks in the 
main munition industries, it is suggested that the 
15 per cent increase is due to this extra time of ex- 


posure to risk. The question whether women are 
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more liable to accidents than men cannot be inferred 
from the tables given. Women are more liable to 
certain accidents such as those due to the catching 
of loose hair or loose clothing, but apart from such 
factors there is no evidence that in general women are 
more prone to accidents. The general impression of 
inspectors is the reverse ; women, after the period of 
special liability to cuts and bruises, are tidier, for 
work within their strength, and therefore safer workers 
than most men, while girls are not so foolhardy as 
boys of similar age. The gross total of accidents, 
however, is so great that every step possible should 
be taken to reduce them. 

It is generally accepted that one cause of the 
increasing number of accidents is the pressure of 
war-work and the fact that this work is so largely 
carried out by inexperienced workers. The heads of 
the supervisory staff are heavily overworked and 
have not time to train the new labour in the best 
and therefore the safest methods of working. More- 
over, the workers themselves are more inclined to 
take the risk, and some of them in fact regard it as 
a necessary part of the war effort. While, therefore, 
it may be essential that the inspectors should them- 
selves devote more of their time to the investigation 
of accidents and the giving of advice concerning 
safety, there can be no two opinions as to the im- 
portance for our war effort of taking every possible 
step to eliminate these causes both of lost production 
and of human suffering. Special stress is laid upon the 
works safety officers and the importance of the part 
to be played by managements, foremen and opera- 
tives. The report emphasizes that a safety officer will 
never be really effective until he is given a status 
at least equal to that of the responsible departmental 
manager. Production committees vould turn their 
attention with advantage to such questions as the 
prevention of accidents, and a return to the pre-war 
standard of safety in the best firms. 

The importance of educational work in this matter 
of preventing accidents cannot be overstressed, but 
it is clear from observations throughout the report 
on such matters as ventilation and general conditions, 
lighting and health, that this is true in very many 
branches of the work of the Factory Department. 
The Chief Medical Inspector, for example, notes the 
importance of the proper care of the skin and effective 
cleanliness in preventing dermatitis, care which can 
only be taken by the workers. To secure this essential 
co-operation here and elsewhere is largely a matter 
of a sympathetic approach, a wise presentation of 
the facts and a real understanding of the point of 
view and the position of the workers. There can be 
no question that if management generally was per- 
meated with the understanding and balance which 
are evident throughout this report, notably in some 
of its comments on the problem of absenteeism, many 
of the problems which now present such acute diffi- 
culty would be reduced to more manageable dimen- 
sions, if they would not entirely disappear, with 
advantage not merely to the efficiency and output 
of the war effort but also to the health and general 
well-being of the workers of Great Britain. At the 
same time, the somewhat startling observations on 
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the failure of the Supply Departments to deal ade- 
quately with the black-out problem and their dis- 
r-gard of the ventilation difficulties that arise shows 
tnat Government Departments themselves are not 
tree from fault. It would appear that here is yet 
other field in which lack of scientific knowledge is 
oving detrimental to the war effort. The Chief 
| ispector’s observations should receive careful con- 
leration by individual scientific men in a position 
take action, and if necessary by their representa- 
t ve associations. 


RELIGIOUS INSTRUCTION IN 
THE SCHOOLS 


‘THE rise and spread of popular education in 
Great Britain during last century naturally 
come about in close connexion with religious bodies. 
For reasons that lay far back in history, the estab- 
lished Church regarded itself as responsible for any 
education that might be given to the common people. 
This claim was disputed by the Dissenters, so that 
when in 1833 the State definitely stepped in with its 
little building grant of £20,000 a year, both parties 
had to be recognized. The general direction in which 
the wind of progress blew at that time is indicated by 
the fact that the same Parliament in the same year 
granted £30,000 for the improvement of the royal 
stables. Still, a beginning was made in State inter- 
vention in education. With that beginning, how- 
ever, there began also the ‘religious difficulty’ which 
has dogged the footsteps of educational reformers 
ever since, and which, as is plainly to be seen, is with 
us to this day. That difficulty may be envisaged as a 
difference between Church and Chapel, or as a 
difference between definite doctrinal instruction and 
‘simple Bible teaching’, or as the question whether 
Christian education should mean the inculcation of 
the Christian ethic or Christian doctrine or both. 
Another legacy from the nineteenth century is the 
so-called conflict between religion and science, about 
which books were written and arguments warmly 
propounded in Victorian times. This conflict, which 
has close affinity with the religious difficulty in the 
schools, is beginning in our day to look more like a 
reconciliation than a dispute, partly because scien- 
tifie method is being applied to religious problems, 
and partly because the inapplicability of strict scien- 
tifie method to questions of belief and faith is more 
widely admitted. 

This brings us to the point of asking what is the 
attitude of men of science at the present time to- 
wards religion in education. There is no simple 

swer to that question. It is probably true to say 
that men of science differ as much in opinion as any 
other class of intelligent people. For, as Pascal said 
long ago, “‘the heart has its reasons, of which reason 
itself knows nothing’. The matter may also perhaps 
be put in terms of common sense. T. H. Huxley 
described science as nothing but trained and organized 
common sense, but in doing so he limited the meaning 


of common sense. Wendell Holmes called science a 


first-rate piece of furniture for a man’s upper chamber, 
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if he has common sense on the ground floor. In any 
event the deliverances of common sense are not so 
constant and uniform as the deliverances of scientific 
method. Men of science can be found both within 
and outside the ranks of professed rationalists. 

Since, however, science is the sworn foe of ignorance, 
besides being, as Adam Smith remarked, the great 
antidote to the poison of superstition, the man of 
science as such may be expected to make certain 
demands upon the advocates of religious instruction 
in the schools. He will be apt to demand that the 
results of genuine and unprejudiced scientific in- 
vestigation shall be respected and accepted wherever 
scientific method is applicable. In the matter of 
Biblical criticism, for example, his sympathies will 
be with the modernists, who apply to the Bible pre- 
cisely the same methods of research as are applied 
to other ancient literature, these methods being 
strictly scientific in the sense that reason alone is 
employed without the intrusion of feeling. It is 
scarcely necessary to add that the main conclusions, 
at any rate of the less drastic critics, have by this 
time found their way even into the junior school, 
where the teachers, unlike their grandparents, are 
not troubled about the literal inerrancy of the stories 
of creation and Noah’s flood. Recently, the assured 
results of New Testament criticism have also found 
their way into school editions, one of the best com- 
mentators remarking that “the truest reverence is 
not unintelligent acquiescence, but sound criticism”’. 
As for the creeds, the man of science, though he may 
have reasons of the heart for attending church ser- 
vices, cannot but feel uncomfortable when he hears 
phrases recited just because they are old, though 
both parson and people take them with all manner 
of mental reservations. That being so, he can scarcely 
regard them as suitable material for child education. 

The modern study of child nature is certainly pur- 
sued on strictly scientific lines, by a goodly array 
of eminent representatives of science, as the literature 
of the subject will show. Whether or not the subject 
of religious education has received special investiga- 
tion, it is safe to say that doctrinal instruction in 
religion for the young child is quite out of keeping 
with the general character of their findings. This 
point has been urged forcibly by Dr. David, Bishop 
of Liverpool, who, by the way, is an old teacher, and 
in this matter surely has the common sense of the 
teaching profession on his side. He recognizes the 
child, not the subject-matter, as the real centre of 
gravity in modern education, and he contends that 
formulated doctrine is not for children, at any rate 
at the pre-adolescent stage. At that stage, he de- 
clares, the issue between simple Bible teaching and 
definite or doctrinal instruction is no longer a live 
issue. The latter may be added at a later stage, but 
for the younger children the learning of a catechism 
can only amount to a species of psittacism, a parrot- 
like repetition of words without much meaning. This 
position, based on scientific research, has an obvious 
bearing upon the teaching of religion at the junior 
stage. 

Another field of scientific inquiry relevant in the 
present connexion is that of comparative religion, 
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the total omission of which in any course of religious 
instruction for senior pupils would be hard to 
justify at this moment in the world’s history. Here 
again we are glad to be able to quote a dignitary of 
the Church. So long ago as March 3, 1941, The Times 
published a letter from Bishop Palmer to the effect 
that this War is not a war on behalf of Christianity, 
but a war on behalf of the rule of right against the 
rule of might. The unanimity of all British people, 
Christian and non-Christian, is, he wrote, not for 
“Christian civilisation’, but for “‘the very bones, the 
mere framework, of civilisation itself’, for that 
“which alone raises human society above bestiality”. 
Similarly, Sir Richard Gregory has reminded us that 
Mohammedans, Buddhists, Hindus, Parsees, Jews 
and other non-Christians, are fighting on the side of 
good against evil. The good is a common factor of 
all the higher religions. The Christian struggles 
to preserve a way of life of which the historical 
expression is for him to be found in the New Testa- 
ment. More and more is he recognizing, how- 
ever, that the aim of millions who are on his side 
cannot be so described. Hence the interest that is 
being taken in other faiths. That interest is exem- 
plified in a recent addition to the popular ‘‘Penguin” 
series, a small book on ‘‘Comparative Religion’’, by 
Dr. A. C. Bouquet, formerly lecturer on the history 
and comparative study of religions in the University 
of Cambridge. His own personal convictions are 
honestly stated, but he writes, “‘not as an advocate, 
but as a scientist’’. Other men of science will approve 
of his dispassionate search for truth, and will agree 
that such truth will do good and not harm to our 
growing youth. 

Our spiritual relations with the United States being 
now closer than ever before, the position of religious 
education in that country is a matter of special in- 
terest. Many of the older American colleges are 
religious foundations, and maintain a religious tradi- 
tion, whereas the curricula of the State universities 
and colleges do not include religion, though voluntary 
religious societies ere numerous and active in them. 
In the schools, mostly of course provided by the 
State, the ‘religious difficulty’ as we know it does not 
exist, for the simple reason that the United States 
has adopted what we call ‘the secular solution’, not 
because of the triumph of any religious party, but 
because the unexampled mixture of races and 
religions has made any other solution impracticable. 
No doubt this arrangement accounts for the fact that 
we have had nearly everything to learn from the 
United States as regards the right organization of 
Sunday schools. Still, some of the most thoughtful 
Americans are not satisfied with the too exclusively 
matter-of-fact character of the school curricula, and 
regretfully admit some justice in the taunt that their 
‘go-getting’ compatriots know the price of every- 
thing and the value of nothing. After all is said and 
done, however, we have to admit that the mighty 
republic which unreservedly stands at our side in the 
fight of good against evil has no system of religious 
education such as ours. Yet the American teachers are 
clearly doing more than we are towards inculcating 
in their youth the duty of service to their fellow-men. 
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We are thus reminded of the fact, too often ignored 
in current discussions about education, and especially 
about religious education, that there is a psychology 
of the teacher as well as a psychology of the child 
The relation between teacher and taught, with th« 
consequent moral atmosphere of the school class 
room, is a subtle and a powerful entity, perhaps full) 
comprehended only by the trained psychologist. I: 
the teacher does not welcome outside interference, th: 
last person in the world to blame him should be th« 
person who, whether as master or as boy, has enjoye: 
the freedom which the public schools of Great Britai: 
seem determined not to part with. The teachers a 
a body are a selected group of normal men an 
women, who, with occasional exceptions, stand wel 
in the estimation of parents. When, for example 
the children of London had to be evacuated in their 
thousands, the mothers of London showed thei: 
absolute trust in the teachers of London—an im 
pressive fact which tells its own story. It is 
because the teachers are so generally trustworthy 
that ‘the religious difficulty’ is so little felt insid 
the school. ‘“Tests of orthodoxy imposed on teachers’ ’, 
writes Dr. Hensley Henson, “‘are impracticable, anc 
even if they were not, are futile, for they conflict 
with democratic liberty. ... You can multiply 
hypocrites, but you cannot guarantee interest and 
efficiency by those means”. So Mr. Brockington, the 
very experienced Director of Education for Leicester- 
shire, writes: “I say, and say again, put your trust 
in the teachers’. Even an ‘agreed syllabus’ takes 
you nowhere, unless you can trust the teacher, who 
can quietly drive a coach-and-six through such a 
document, if he desires to do so. We have seen no 
evidence that he has the least desire to do so. All 
the evidence suggests that he (or more commonly 
she) desires to do his or her best for the children, 
as if they were his or her own children. That, we be- 
lieve, is the simple psychological situation that pre- 
vails in the vast majority of class-rooms. The great 
William James once said that psychology was not a 
science, but only the hope of a science. That remark 
was no doubt justified in his time, but the case is 
different now, notwithstanding the existence of con- 
tending schools of thought. We believe that no re- 
sponsible psychologist would deny the strong prob- 
ability that our account of the usual class-room 
situation is correct. 

From our point of view, perhaps the most import- 
ant thing of all remains to be said, though it need 
not be laboured. Whatever is done in the schools 
should be done well, and it cannot be done well 
unless the teacher is adequately prepared. There is no 
sense in asking the teacher to give a certain kind 
of instruction without providing him with oppor- 
tunities of being duly informed in the subject. If 
religious instruction is to be given based upon the 
Bible, he should know something of the light that has 
been shed upon the Bible by modern scholarship. 
In most cases he will, we believe, find such a study 
a real eye-opener. The efforts which are being 
made to help the younger generation of teachers 
in this direction are therefore to be cordially com- 
mended. 











50 


10red 
rially 
ology 
child 
1 the 
class 
fully 
E 2 
B, the 
e th 
joyer 
ritail 
rs a 
. anc 
| wel 

mple 

thei: 

thei: 

1 im 

It is 

orth) 

inside 

ners’, 
, and 
ynflict 
Itiply 
t and 
n, the 
ester- 
trust 
takes 
, who 
uch a 
en no 
. All 
nonly 
ldren, 
ve be- 
t pre- 
great 
not a 
amar k 
ase is 
f con- 
no re- 
prob- 
-room 


nport- 
; need 
chools 
2 well 
p is 10 
1 kind 
oppor: 
t. if 
m the 
at has 
arship. 
stucy 
being 
achers 
r Ccom- 








No. 3811, NOVEMBER 14, 1942 


THE STORY OF EXPLOSIVES 


-xplosives 

iy Prof. John Read. (Pelican Books, A.100.) Pp. 
60+8 plates. (Harmondsworth and New York : 
‘enguin Books, Ltd., 1942.) 9d. 


HERE is something about the atmosphere of 
St. Andrews that leads to eloquent speaking and 

ear writing: Kipling knew this, for in his poem 
tells of ‘“‘The lives that caught fire neath her 
ind’’, John Read has caught the infection ; he is 
ways interesting, whether he is enjoining us to keep 
arm by carrying faggots up and downstairs or dis- 
ursing about past worthies across that most famous 

‘all lecture tables at the Royal Institution. This 
tyme it is explosives which he seeks to explain to the 

ople ; they have become all too conscious of them 
through personal experience of the blast waves from 
hig bombs, and may well wish to learn more. 

It is a story which is as fascinating chemically as 

is historically. Beginning in Roger Pacon’s cell 

1242, it goes on into time, to a day not too far 

1ead when explosives safe to handle will once more 
play their proper part in the peaceful operations of 
mining, quarrying, road and railway making and 
much besides. Somehow the public at large should 
know more of these and similar things ; the fact that 
they are ignorant is a confession of failure of the 
educational system. The modern Caroline and Emily 
have no Mrs. Jane Marcet to tell them useful things 
or incite them to experiment. 

Read starts with Mr. Pickwick and is on good 
terms with every kind of historical worthy in his 
pages : Eblis, greatest of the Djinns, Black Berthold, 
Scheele, Nobel and, of course, Shakespeare, are all 
brought in a collaboration to help the reader ‘‘wade 
without discomfort” through the chemical chapter 
to the more solid shores that lie beyond. 

Man’s mounting mastery over materials }.; made 
him more chemistry conscious : the problem is how 
to teach the masses just enough chemistry to make 
them curious to understand materials and the why 
and wherefore of their behaviour. Then, as Meredith 
Says : 

“You of any well that springs 

May unfold the heaven of things, 

Have it homely and within 
And thereof its likeness win.’ 


, 


Explosions are nothing more than very rapid 
chemical reactions; explosives are made from 
simple substances and usually depend for their exist- 
ence on nitrogen, which acts to hold away the oxygen 
atoms from the carbon and hydrogen atoms until the 
moment for disruption arrives. Gunpowder, the oldest 
and most famous of all explosives, gives Read his 
chance. The story is equally interesting whether told 
hy the chemist or the historian. The necessary nitrate, 
once a monopoly of the birds, is now won direct 
from the air, first as ammonia, which is then oxidized 
hy eatalytie processes. Charcoal, once obtained ex- 
clusively from certain woods—as it still is for gun- 
powder, which depends on the grain size and rate of 
hurning—is for other purposes, as for example motor- 
cor tyres, a petroleum product known as carbon black. 
Sulphur is still mined chiefly in Louisiana by an 
incenious process which brings molten sulphur to the 
surface, but can be recovered from metallic sulphides. 
(inpowder heralded the modern explosives, nitro- 
xiveerine and trinitrotoluene, the former obtained 
frm fats and the latter from coal tar ; both innocent 
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enough until the deadly nitrate group was introduced. 
All these things are explained in simple language with 
scarcely a dull paragraph. Read tells also of the inven- 
tion of the percussion system by Forsyth, minister 
of Belhelvie. 

It is said that bankers regard science as a thing 
that makes banking hazardous ; it is at least certain 
that it is hard to finance inventions in Great Britain. 
By far the greater number of inventions are of no 
immediate, practical or commercial value. But some 
are, and it is discouraging to know the foreigner finds 
it easier to get started in his own country and, what 
is worse, is acclaimed when he comes to Great Britain, 
whereas the Englishman making the same discovery 
frequently has little chance of recognition. One 
result of the neglect is that in times like the present 
there is so much leeway to be made up in a hurry. 

The sun rises and sets, half of us are making plans 
for the new world after the War, each advocating 
his own remedy. At least we must ask for more and 
not less science, but to be successful the public must 
understand why. Hence the utility of such books as 
this. 

“Further deeper may you read 
Have you sight for things afield.” 


Read sails under the flag of the Pelican as Drake 
did before him. Both made a quest for explosives, 
for gunpowder, though on the Spanish Main Drake 
had more often to rely on cold steel: on the way 
up the Channel after the Armada, he sent his boats 
ashore at every small port to beg for powder and 
shot. Read’s quests would make explosives work 
solely for the good of mankind—good servants but 
bad masters; his ports are the libraries of the 
universities, where he does not have to beg for know- 
ledge in vain. 

The explosives “‘are melted into air, into thin air’’, 
but in days of peace the work done by their agency 
endureth. E. F. ARMSTRONG. 


HISTORY OF DISEASES OF THE 
HEART 


A Short History of Cardiology 

By Prof. James B. Herrick. Pp. xvi+258. (Spring- 
field, Ill., and Baltimore, Md.: Charles C. Thomas ; 
London: Bailliére, Tindall and Cox, 1942.) 3.50 
dollars. 


HOSE who know Dr. James B. Herrick of 

Chicago, and are familiar with his past writings, 
will unanimously welcome this book from his pen, 
and will be eager to read it. The book is a small, 
volume, printed in clear type and on paper of a 
quality unusual in war-time. Its many excellent 
illustrations are chiefly portraits, some of them old 
friends ; many more are comparatively rare and will 
be seen for the first time by most readers. 

The author divides his history, of what has come 
in quite recent times to be called by the rather 
ugly name ‘cardiology’, into periods, using as 
milestones, Harvey, Laennec, Virchow and Koch. 
There may be some who will regard the last 
three names a little askance, since they are associated 
with no discovery, certainly with no outstanding 
discovery, directly connected with the field of know- 
ledge considered. Especially might criticism be 


directed at the milestone Laennec, for, great as he 
was, his description and analysis of heart sounds did 
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little but confuse. But the author is right in his 
method, for these names do adequately represent 
the birth of experimental medicine, physical diagnosis, 
cellular pathology, and bacteriology, respectively ; 
our knowledge of heart disease cannot be treated 
satisfactorily in isolation, but must be regarded 
against the background of large events ; and these 
were outstanding developments that profoundly 
changed all branches of medical knowledge. 

It is with a sense of relief that we find the early 
and middle ages, with their mysticism, humoral 
hypotheses, fantastic ‘coctions’, and jugglery with 
spirits—natural, vital and animal—passed over 
rapidly ; for the more closely we study this period 
the more certainly shall we despair of the emergence 
of clear and useful thought. From the stagnant 
morass, following Galen’s dogmatism, there was 
no extrication for fifteen hundred years and more. 
For most of us, Vesalius’s accurate work in anatomy 
(1543) forms the first real progress, and Harvey’s 
‘“‘De Motu Cordis” (1628) is the beginning of the 
age of reason in physiology. Harvey, physician to 
Charles I, not only convinces us of the circulation of 
the blood, his imperishable book begins the substitu- 
tion of proof for speculation in medicine. 

From the time of Harvey’s fundamental work, his 
demonstration and above all the method of his 
demonstration, progress nevertheless drags slowly 
over the greater part of the seventeenth and 
eighteenth centuries, marked by a few outstanding 
names of significance to the subject : Lancisi, Senac, 
Morgagni, Hunter. 

But it is not until we approach the year 1800, and 
pass on into the nineteenth century, that progress 
becomes sure and swift. That acceleration of progress 
resulted from the accurate and detailed description 
of disease and its manifestations, correlating symp- 
toms and signs with anatomical lesions found after 
death. It is the period of the active study of disease 
in man, which is the fundamental work of medical 
science. It is associated with the names of a galaxy 
of British and French physicians : Heberden, With- 
ering, Jenner, Parry, Hope, Graves, Stokes, Corrigan, 
and Corvisart, Bouilland, Trousseau, Potain. Soon 
this company was joined and followed by outstanding 
names from Germany and North America, as the 
surge of work spread to these countries: Kreysig, 
Nothnagel, Traube, Kussmaul, Flint and Da Costa. 
With accounts of such men we are led by the author 
to modern times. 

While the thread of major discovery is woven 
through this book, its main chapters deal with men 
and cannot fail to arrest and hold close attention. 
For they are comprised essentially of admirable 
biographical sketches of these and other workers ; 
and there is in these short histories an unusual and 
attractive human note. As we read, the facts are not 
infrequently familiar; wherever that is so we 
become aware, very satisfyingly aware, of the 
accuracy of the text, and confidence in the author’s 
narrative, assured in large measure from the start 
because it is Herrick, steadily grows. 

Dr. Herrick has devoted a long and very active 
life to the observation of disease studied clinically, 
and to historical studies. His matured judgment 
allows him to maintain an unusual balance in the 
appraisal of men and their work. He deals generously 
with those who have gone before us; searching out 
their contributions rather than their errors, as a 


historian should, and avoiding the common fault of 


the hero worshipper who often reads a great deal 
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more into the old printed words than is legitimatel) 
to be found there. But so much is progress i 
‘cardiology’ a modern affair, that he is writing ofte: 
of men with whom he has had personal acquaintanc« 
ship or friendship. 

In the last chapters the author drops the bir 
graphical method to treat historically inflammatio 
of the heart, affections of the myocardium, syphil 
and coronary arterial disease ; essays which cov: 
perhaps the most important advances of moder 
times. This method of approach has the advantag 
not only of permitting the author once more to loo 
back, linking the present with the past, but als 
avoids the biographical approach where it concern 
men who are still living. These chapters have thei 
own special value ; they are well done and have 
directly practical bearing. In the last of them 
that on coronary arterial disease, the author ha 
with characteristic modesty omitted any direc 
mention of his own important work. 

We could wish perhaps that he had found space t:) 
include the work of some whose names he ha; 
omitted; the names Bernard, Fauvel, Peacock, 
Albrecht, Recklinghausen and Loewy are among 
those that particularly occur to us. 

Dr. Herrick’s style is that of the old school, 
literary, cultured, erudite, meticulous, attractive. 
It is to be questioned if anyone is more competent 
than he to write this book ; he has produced a history 
of cardiac diseases of exceptional interest and a 
notable contribution to the history of our knowledge 
of disease in general. T. Lewis. 


MODERN BIOLOGY 


An Experimental Human Biology 
By Cyril Bibby. Pp. viii+99. (London : 
Heinemann, Ltd., 1942.) 3s. 6d. 

R. BIBBY is education officer to the Council 

for Health Education. His little book should 
be very valuable in forwarding the objects of this 
Council. In simple language and with many pictures, 
he surveys human anatomy and physiology. Re- 
production is treated plainly and sensibly, with no 
more fuss than with respiration. There are chapters 
on genetics and evolution and the last chapter is 
entitled ‘‘What is the use of Biology ?” The title 
“Experimental” is justified by suggestions for 
observational and experimental work to be found 
at the end of each chapter under the heading ‘““Things 
to do”’. 

The book is on the tide of to-day and to-morrow. 
It places before the child elementary knowledge 
which all citizens should have. It relates biological 
information to human needs. Frog, dogfish and 
hydra do not occur in the index, but bacteria, beri- 
beri, compost and copulation do. 

There remain a few words of adverse criticism. 
I prefer “‘Everyone knows what an earthworm f ‘els 
like” to “Everyone knows how an earthworm feels 
(p. 1). The simplicity of sentence construction seems 
foreign to the concentrated nature of the material. 
It is too much to hope that any text-book will be 
suitable for children as young as eleven and others 
as old as fifteen. 

This book is to be recommended as a supplement 
to the traditional text-book, as an aid “‘to an over- 
worked and under-estimated profession” and as 4 


good book for school technical libraries. 
D. L. Gunn. 
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CANALIZATION OF DEVELOPMENT 
AND THE INHERITANCE OF 
ACQUIRED CHARACTERS 
By Dra. C. H. WADDINGTON 


Zoological and Strangeways Laboratories, Cambridge 


r ke battle, which raged for so long between the 
theories of evolution supported by geneticists 
| one hand and by naturalists on the other, has in 
cent years gone strongly in favour of the former. 
Few biologists now doubt that genetical investigation 
has revealed at any rate the most important cate- 
ries of hereditary variation; and the classical 
aturalist’ theory—the inheritance of acquired 
ciaracters—has been very generally relegated to the 
huckground because, in the forms in which it has 
heen put forward, it has required a type of hereditary 
variation for the existence of which there was no 
alequate evidence. The long popularity of the theory 
was based, not on any positive evidence for it, but on 
its usefulness in accounting for some of the most 
striking of the results of evolution. Naturalists 
cannot fail to be continually and deeply impressed 
ly the adaptation of an organism to its surroundings 
and of the parts of the organism to each other. These 
adaptive characters are inherited and some explana- 
tion of this must be provided. If we are deprived of 
the hypothesis of the inheritance of the effects of use 
and disuse, we seem thrown back on an exclusive 
reliance on the natural selection of merely chance 
mutations. It is doubtful, however, whether even 
the most statistically minded geneticists are entirely 
satisfied that nothing more is involved than the 
sorting out of random mutations by the natural 
selective filter. It is the purpose of this short com- 
munication to suggest that recent views on the nature 
of the developmental process make it easier to under- 
stand how the genotypes of evolving organisms can 
respond to the environment in a more co-ordinated 
fashion. 

It will be convenient to have in mind an actual 
example of the kind of difficulties in evolutionary 
theory with which we wish to deal. We may quote 
from Robson and Richards': “A single case 
will make the difficulty clear. Duerden? has shown 
that the sternal, alar, etc., callosities of the ostrich, 
which are undoubtedly related to the crouching 
position of the bird, appear in the embryo. The case 
is analogous to the thickening of the soles of the feet 
of the human embryo attributed by Darwin® ‘to the 
inherited effects of pressure’. As Detlefsen‘ points 
out, this would have to be explained on selectionist 
grounds by the assumption that it was of advantage 
to have the callosities, as it were, preformed at the 
place at which they are required in the adult. But it 
is a large assumption that variations would arise at 
this place and nowhere else.” 

In this case we have an adaptive character (the 
callosities) of a kind which it is known can be provoked 
y an environmental stimulus during a single lifetime 
since skin very generaily becomes calloused by 
continued friction) but which is in this case certainly 
inherited. The standard hypotheses which come in 


question are the two considered by Robson and 
Richards : the Lamarckian explanation in terms of 
the inheritance of the effects of use, which they can- 
not bring themselves to support at all strongly, and 
the ‘selectionist’ explanation, which, in the form in 
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which they understand it, leaves entirely out of 
account the fact that callosities may be produced by 
an environmental stimulus and postulates the occur- 
rence of a gene with the required developmental 
effect. A third possible type of explanation is to 
suppose that in earlier members of the evolutionary 
chain, the callosities were formed as responses to 
external friction, but that during the course of evolu- 
tion the environmental stimulus has been superseded 
by an internal genetical factor. It is an explanation 
of this kind which will be advanced here. 

The first step in the argument is one which will 
scarcely be denied but is perhaps often overlooked. 
The capacity to respond to an external stimulus by 
some developmental reaction, such as the formation 
of a callosity, must itself be under genetic control. 
There is little doubt, though no positive evidence in 
this particular case so far as I know, that individual 
ostriches differ genetically in the responsiveness of 
their skin to friction and pressure. If we suppose, 
then, that in the early ostrich ancestors callosities 
were formed by direct response to external pressure, 
there would be a natural selection among the birds 
for a genotype which gave an optimum response. 

The next point to be put forward is the one which 
is, perhaps, new in such discussions, and which there- 
fore requires the most careful scrutiny. It is best 
considered as one general thesis and one particular 
application of it. 

The main thesis is that developmental reactions, 
as they occur in organisms submitted to natural selection, 
are in general canalized. That is to say, they are 
adjusted so as to bring about one definite end-result 
regardless of minor variations in conditions during 
the course of the reaction. 

The evidence for this comes from two sides, the 
embryological and the genetical. In embryology we 
have abundant evidence of canalization on two 
scales. On the small scale of single tissues, one may 
direct attention to the obvious but not unimportant 
fact that animals are built up of sharply defined 
different tissues and not of masses of material which 
shade off gradually into one another. Similarly, from 
the experimental point of view, it is usual to find that, 
while it may be possible to steer a mass of developing 
tissue into one of a number of possible paths, it is 
ditficult to persuade it to differentiate into something 
intermediate between two of the normal possibilities. 
Passing from the scale of tissues to that of organs, it 
is not too much to claim it as a general rule that there 
is some stage in every life-history (though it may be 
an extremely early and short stage) when minor 
variations in morphology become ‘regulated’ or 
regenerated ; and that is, again, a tendency to produce 
the standard end-product. Of course neither of these 
types of canalization is absolute. Morphological 
regulation may fail if the abnormalities are too great 
or occur too late in development ; and intermediate 
types of tissue can occasionally be found, particularly 
in pathological conditions. 

The limitations on canalization which are important 
for our present purposes can better be seen when the 
problem is viewed from the other, genetical, side. 
The canalization, or perhaps it would be better to call 
it the buffering, of the genotype is evidenced most 
clearly by constancy of the wild type. It is a very 
general observation to which little attention has been 
directed (but see Huxley®, Plunkett*, Ford’) that the 
wild type of an organism, that is to say, the form 
which occurs in Nature under the influence of natural 
selection, is much less variable in appearance than 
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the majority of the mutant races. In Drosophila the 
phenomenon is extremely obvious ; there is scarcely 
a mutant which is comparable in constancy with the 
wild type, and there are very large numbers whose 
variability, either in the frequency with which the gene 
becomes expressed at all or in the grade of expression, 
is so great that it presents a considerable technical 
difficulty. Yet the wild type is equally amazingly 
constant. If wild animals of almost any species are 
collected, they will usually be found ‘as like as peas 
in a pod’. Variation there is, of course, but of an 
altogether lesser order than that between the different 
individuals of a mutant type. 

The constancy of the wild type must be taken as 
evidence of the buffering of the genotype against 
minor variations not only in the environment in 
which the animals developed but also in its genetic 
make-up. That is to say, the genotype can, as it were, 
absorb a certain amount of its own variation without 
exhibiting any alteration in development. Con- 
siderable stress has been laid in recent years on certain 
aspects of this buffering. Fisher* and many authors 
following him have discussed ‘the evolution of 
dominance’, by which the genotype comes to be able 
to produce the standard developmental effects even 
when certain genes have been replaced by others of 
less efliciency. Again, Stern® and Muller’ directed 
attention to the phenomenon of ‘dosage compensation’, 
by which it comes about that a single dose of a sex- 
linked gene in the heterogametic sex has the same 
developmental effect as a double dose in the homo- 
gametic. These two processes are part of the larger 
phenomenon which we have called the canalization 
of development. This also includes other, at first 
sight unrelated, features of the genotypic control of 
development. For example, attention has been 
directed (Waddington"™) to genes which cause 
certain regions of developing tissue to take an abnor- 
mal choice out of a range of alternative possible 
paths ; Mather and de Winton’? have recently spoken 
of such genes as ‘switch genes’. Finally, Gold- 
schmidt has shown that environmental! stimuli may, 
by switching development into a path which is 
usually only followed under the influence of some 
particular gene, produce what he has called a 
‘phenocopy’ of a previously known mutant type. 

There seems, then, to be a considerable amount of 
evidence from a number of sides that development is 
canalized in the naturally selected animal. At the 
same time, it is clear that this canalization is not a 
necessary characteristic of all organic development, 
since it breaks down in mutants, which may be 
extremely variable, and in pathological conditions, 
when abnormal types of tissue may be produced. It 
seems, then, that the canalization is a feature of the 
system which is built up by natural selection ; and it 
is not difficult to see its advantages, since it ensures 
the production of the normal, that is, optimal, 
type in the face of the unavoidable hazards of 
existence. 

The particular application of this general thesis 
which we require in connexion with ‘the inheritance 
of acquired characters’ is that a similar canalization 
will occur when natural selection favours some 
characteristic in the development of which the 
environment plays an important part. It is first 
necessary to point out the ways in which the environ- 
ment can influence the developmental system. If we 
conceptually rigidify such a system into a definite 
formal scheme, we can think of it as a set of alter- 
native canalized paths; and the environment can 
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act either as a switch, or as a factor involved in the 
system of mutally interacting processes to which the 
buffering of the paths is due. This is, of course, too 
dead and formal a scheme to be a true picture of 
development as it actually occurs. In so far as it is 
always to some extent, but not entirely, a matter of 
convenience what we decide to call a complete organ, 
so far will it be a matter of convenience what we con.- 
sider to be different alternative paths; and _ the 


question of whether a given influence is thought of 


as a switch mechanism or a modification of a path 
will depend on how we choose our alternatives. 
There are some cases, however, in which the alter- 
natives are very clearly defined. Thus it is commonly 
assumed that the evolution of sexuality passed 
through a stage in which, as in Bonellia, the environ- 
ment acted as a switch between two well-define: 
alternatives ; later, genetic factors arose which super- 
seded the environmental determination by an 
internal one. 

More commonly, however, the origina. environ- 
mental effect will be to produce a modification of an 
already existent developmental path. Thus in the 
case of the ostrich ancestors, the formation of callosi- 
ties following environmental stimulation is a response 
by a developmental system which is normally present 
in vertebrates. This system must, in all species, be 
subject to navural selection ; outside certain limits, 
too great or too low a reactivity of the skin would 
be manifestly disadvantageous. If we suppose that 
the callosities, when they were first evolved, were 
dependent on the environmental stimulus, then the 
evolution appears as a readjustment of the reactivity 
of the skin to such a degree that a just sulficient 
thickening is produced with the normally occurring 
stimulus. 

There would appear to be two possible ways in 
which such a development might be organized. It 
might on one hand remain uncanalized, the forma- 
tion of the thickening in each individual depending 
on the reception of the adequate stimulus, to which 
the response remained strictly proportional. If this 
possibility was realized, the well-known diificulty of 
accounting for the hereditary fixation of the character 
remains unimpaired. The alternative is that the 
development does become canalized, to a greater or 
lesser extent. In that case, the magnitude of the 
response would not be proportional to that of the 
stimulus ; there would be a threshold of stimulus, 
above which the optimum (that is, naturally selected) 
response would be formed. In so far as the response 
became canalized, the environment would be acting 
as a switch. 

Systems of either type can be built up by natural 
selection, and one can point to examples of them in 
animals at the present day. The reaction of the 
patterns on Lepidopteran wings (for example, in 
Ephestia, Kiihn"™) to temperature during the sensitive 
period scarcely seems to involve thresholds, while the 
metamorphosis of the axolotl, for example, clearly 
does. In general, it seems likely that the optimum 
response to the environment will involve both some 
degree of proportionality and some restriction of this 
by canalization. The most favourable mixture of 
the two tendencies will presumably differ for different 
characters. It is easy to see why a much sharper 
distinction between alternatives is generally evulved 
in connexion with sex differences than with the 
degree of muscular development, for example ; but 
even the former is to some extent modifiable by ex- 
treme and specialized environmental disturbances 
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(heavy and early hormone treatment), and even the 
latter has some degree of genetic determination. 
The canalization of an environmentally induced 
character is accounted for if it is an advantage for 
the adult animal to have some optimum degree of 
development of the character irrespective of the 
exact extent of stimulus which it has met in its early 
life ; if, for example, it is an advantage to the young 
ostrich going out into the hard world to have adequate 
callosities even if it were reared in a particularly soft 
and cosy nest. Now in so far as the development of 
the character becomes canalized, the action of the 
external stimulus is reduced to that of a switch 
mechanism, simply in order that the optimum re- 
sponse shall be regularly produced. But switch 
mechanisms may notoriously be set off by any of a 
number of factors. The choice between the alterna- 
tive developmental pathways open to gastrula 
ectoderm, for example, may be made by the normal 
evocator or by a number of other things (the mode of 
action of which may be through the releas3 of the 
normal evocator (vf. Waddington"), but which remain 
different to the normal evocator nevertheless). 
Again, we know many instances in which several 
different genes, by switching development into the 
same path, produce similar effects; and attention 
has already been directed to the ‘phenocopying’ of a 
gene by a suitable environmental stimulus. Thus 
once a developmental response to an environmental 
stimulus has become canalized, it should not be too 
di.jticult to switch development into that track by 
mechanisms other than the original external stimulus, 
for example, by the internal mechanism of a genetic 
factor ; and, as the canalization will only have been 
built up by natural selection if there is an advantage 
in the regular production of the optimum response, 
there will be a selective value in such a supersession 
of the environment by the even more regularly acting 
gene. Such a gene must always act before the normal 
time at which the environmental stimulus was applied, 
otherwise its work would already be done for it, and 
it could have no appreciable selective advantage. 
Summarizing, then, we may say that the occurrence 
of an adaptive response to an environmental stimulus 
depends on the selection of a suitable genetically 
controlled reactivity in the organism. If it is an 
advantage, as it usually seems to be for developmental 
mechanisms, that the response should attain an 
optimum value more or less independently of the 
intensity of stimulus received by a particular animal, 
then the reactivity will become canalized, again under 
the influence of natural selection. Once the develop- 
mental path has been canalized, it is to be expected 
that many different agents, including a number of 
mutations available in the germplasm of the species, 
will be able to switch development into it ; and the 
same considerations which render the canalization 
advantageous will favour the supersession of the 
environmental stimulus by a genetic one. By such 
a series of steps, then, it is possible that an adaptive 
response can be fixed without waiting for the occur- 
rence of a mutation which, in the original genetic 
background, mimics the response well enough to 
enjoy a selective advantage. 
* Robson, G. C., and Richards, O. W., “‘The Variation of Animals in 
Nature” (London, 1936). 
* Duerden, J. E., ““The Inheritance of the Callosities in the Ostrich”, 
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* Darwin, C., “The Descent of Man and Selection in Relation to Sex” 
(London, 1901). 
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WORLD MINERAL RESOURCES : 
A SUGGESTED SURVEY* 
By Pror. P. G. H. BOSWELL, F.R.S. 


N order that the Fourth Article of the Atlantic 

Charter (‘‘. . . endeavour with due respect for their 
existing obligations, to further enjoyment by all States 
. . . of access on equal terms to the trade and to 
the raw materials of the world which are necessary 
for their economic prosperity”’) may be implemented, 
what preparatory work can usefully be undertaken ? 
The terms of the clause are none too explicit, 
perhaps inevitably so. It is trite to say that the 
problems that arise in the international politico- 
economic field bristle with diificulties. But there are 
certain geological questions which, if the discussion 
of mineral resources is not to be entirely academic, 
should be borne in mind if we are to be prepared in 
any way for action when the time comes. 

First, in the matter of assessing the world’s re- 
sources of essential minerals. All will agree that 
knowledge of location and quantities is a pre-requisite 
of action. Our information dates from pre-war days. 
The very character of the present world war, how- 
ever, has necessitated the exploitation of mineral de- 
posits on a huge scale and may well prove to have 
permanently changed the relative importance of cer- 
tain resources and the location of industries; and 
under post-war reconstruction the process will be 
continued. Re-assessment is thus necessary, but it 
can only be effectively undertaken after the War, 
when conditions once more allow of access and 
exploration. 

Nevertheless, available knowledge forms a founda- 
tion on which we can build. Our sources of informa- 
tion include (a) publications of the Imperial Institute, 
Mineral Resources Bureau (mainly statistical and 
relating to production, imports and exports of various 
countries), (6b) world conspectuses of individual 
minerals (such as gold, iron, copper, coal), prepared 
by the International Geological Congress, (c) publica- 
tions of various o ficial Geological Surveys, such as 
the mineral reviews of the U.S.A., and the quin- 
quennial reports of the Geological Survey of India, 
and (d) various reference books and papers published 
by scientific and technical societies. Many of 
these contain compilations from returns issued 
by various countries. Considerations of strategy 

* Paper read on July 24 at the Conference on Mineral Resources 


and the Atlantic Charter, arranged by the Division for the Social and 
International Relations of Science of the British Association. 
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and propaganda render some of the figures suspect. 
For example, who would trust the figures from Nazi 
Germany in the pre-war years ? A further diificulty 
arises in the statements of available resources, namely, 
the differing connotation of the expression ‘‘estimated 
resources”, for it is often difficult to say to what ex- 
tent these are “‘proved’’ and “‘unproved, but prob- 
able”. The propaganda value of generous estimates 
has not always been overlooked. In this connexion, 
the Institution of Mining and Metallurgy has for 
many years endeavoured to obtain clarity and uni- 
formity in the use of language relating to such re- 
sources. Statistics inevitably become out of date 
with the lapse of time, but much of the information 
relating to the mode of occurrence of the materials 
and the potentialities of the various fields will 
undoubtedly serve as a reliable foundation for sub- 
sequent work. Much sorting out and collation of 
details will be involved, and revision of data will be 
but the task is laborious rather than 
difficult. Further, much valuable information about 
known resources and estimated reserves is locked 
away in the archives of mining companies. How far 
is such confidential matter to be made available ? 

Scientific workers, especially those not engaged in 
the war effort, could get to work at once on these 
preliminary compilations, but I believe that the com- 
plete data which should serve as a guide for post-war 
planning can only be compiled by an international 
commission after the War. 

Compilations of this kind are doubly necessary, 
first for the reason mentioned above, that political 
action can be effective only if it is based on knowledge 
of the location and magnitude of natural resources, 
and secondly because minerals are wasting assets. 
Therefore, policy must be framed on the reasonable 
expectation of life. Chemists are already providing 
us with substitutes for many raw materials, and they 


necessary, 


(and metallurgists) would doubtless find it of 
advantage to be told what mineral substances 
were likely to be in short supply: they might 
then direct their energies into the most useful 


channels. 

It may justifiably be said that hitherto the minerals 
containing rare elements have been discovered either 
by accident or incidentally in the search for, or 
exploitation of, common metals. The increasing im- 
portance of the rare elements in the fields of metal- 
lurgy, illumination, etc., suggests that the time has 
come for systematic prospecting. 

In certain cases, a particular mineral has been dis- 
covered in workable quantities at such a few localities 
on the earth’s surface that the establishment of a 
monopoly or quasi-monopoly has become possible. 
If the terms of the Atlantic Charter are to be fulfilled, 
the continuance of such a state of affairs may well 
require action ; it will certainly demand consideration. 
We are here brought up against those political 
problems which are inappropriate to this Conference, 
but it will do no harm if we are induced privately to 
ponder over questions of ways and means—licensed 
working, cartels, compulsory purchase, subsidies, 
sanctions and international policing. 

Investigation of mineral resources must have the 
twofold aim of discovering new supplies and of main- 
taining the activities, so far as possible, of existing 
undertakings. Obviously, exploration must be kept 
ahead of exploitation. Large portions of the earth’s 
surface have already been surveyed, often thoroughly 
so far as common minerals are concerned, but less 
intensively in the case of rare elements. However, 
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there are considerable areas of which our knowledge 
is scanty., A decade ago, we should have said that the 
outstanding examples were the U.S.S.R. and China, 
occupying respectively a sixth and a ninth of the 
earth’s land surface. The U.S.S.R., fully alive to the 
importance of the task, has built up a geological 
survey with a staff said to number 10,000 (as com- 
pared with staffs of hundreds or less in other coun- 
tries). As a result, although much remains to be 
done, knowledge of the mineral resources of the 
U.S.S.R. has increased enormously; indeed, the 
U.S.S.R. may prove to be the most nearly self. 
supporting political unit in the world as regards 
essential minerals. China, however, still provides 
vast fields for exploration and, although some of its 
useful minerals are being exploited, many more are 
doubtless latent. Smaller areas of the earth’s surface 
are also incompletely explored ; others, especially 
those blanketed by superficial deposits, may yield 
their secrets under the combined efforts of geologists 
and geophysicists. 

In order that these areas may be examined and 
their resources developed, geologists and mining 
engineers will be needed in considerable numbers. 
As britain was the cradle of geology, and as her sons 
have long been in the habit of penetrating the un- 
known in all parts of the world, it is but fitting that 
we should be prepared to carry on the tradition. 
Small countries like Britain, Holland and Switzerland 
have long exported geologists (and imported their 
earnings), especially since the limited mineral re- 
sources at home provided few careers for them. 
Latterly, larger countries such as the U.S.A., the 
Dominions and Germany have followed suit. | 
believe that the powers of resistance, adaptability, 
field-sense and sound training of British geologists fit 
them peculiarly well for this work. But of late years 
we have been faced by an increasing shortage of 
geologists in Great Britain, largely because of public 
unawareness of the importance of the subject and its 
consequent neglect in our educational system. 

After the War of 1914—18, although there had been 
no pre-war insutliciency as now, we experienced an 
acute shortage of trained men. I venture to issue a 
warning that, after the present conflict, which has 
diverted many geologists into other fields of activity 
and denuded the universities of students in training, 
the deficiency will be still more serious. Other 
European countries are not likely to be able materially 
to relieve the situation ; indeed, a number of them 
were importers of British geologists before the War. 
We should find it deplorable if we could not play our 
part in the active exploration that post-war conditions 
will necessitate, and we may therefore insist that it 
would be a good stroke of national policy to begin 
training geologists without delay. It used to be said 
that trade follows the flag, but for many years past 
it has been evident that trade follows the hammer 
and a nation’s goods the mining engineer. To revert 
to China, for example, we may remember with pride 
that Chinese geologists (from the distinguished 
director of the Geological Survey, Dr. Ting, down 
through his staff) have been trained in British 
universities. It will be unfortunate if such a valuable 
link in the chain of co-operation does not lead to the 
forging of others in the future. 

Although it might at first sight seem that I had 
passed from international considerations to the more 
dangerous field of national interests and aspirations, 
I feel that, even if I had done so, I could plead 
justification ; and for the reason that, for many 
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years to come, the universities and technicians of 
Great Britain must continue their practice of assist- 
ing other nationals to develop their own resources 
and of training them to be self-supporting. We have 
the brains, exceptional experience and facilities for 
carrying on the work; it would be regrettable if 
such advantages were not fully utilized, especially 
as the results could be appreciably amplified with the 
help of a little more State encouragement. 


CENTENARY OF THE GOVERN- 
MENT LABORATORY 
DEPARTMENT OF THE GOVERNMENT CHEMIST 
By Dr. A. G. FRANCIS, O.B.E. 


N October 1842 a Laboratory was titted up by the 
I Board of Excise for the purpose of the examina- 
tion of tobacco manufactured in the United Kingdom ; 
Mr. George Phillips was appointed head of the 
Laboratory. 

At first, work was confined to the examination of 
tolaeceo, but very soon comprised the examination of 
all excisable commodities. In the early years, 
Phillips and his collaborator Dobson carried out two 
notable researches. The first was the production of 
a method for the determination of the original 
gravity of beer, and the second resulted in the sug- 
gestion to use wood naphtha as a denaturant for 
spirits of wine. No better general denaturant has yet 
been discovered. By the time that Phillips retired in 
1874, all public Departments sought the advice of 
the Laboratory and entrusted to it much of their 
chemical work. 

Dr. James Bell, F.R.S., succeeded Phillips and was 
immediately concerned with the Food and Drugs Act, 
1875, and later, with the Fertilisers and Feeding Stuffs 
Act, 1893. Both these Acts involved the Laboratory 
in considerable research into the composition and 
methods of analysis of foods and agricultural products. 

Although a certain amount of routine testing had 
been carried out by the Board of Customs at the 
Custom House, it was not until 1875 that a scientific 
laboratory was set up there. The Food and Drugs Act 
placed upon the Board of Customs the duty of 
ensuring the wholesomeness of imported tea. The 
Custom House Laboratory developed along lines 
similar to those of the Inland Revenue Laboratory : 
there was some overlapping of work, with friction 
between the two departments. In 1894, therefore, 
the Treasury united the two laboratories under the 
superintendence of one administrative chief, Prof. 
(later Sir) Thomas Edward Thorpe, F.R.S., being 
appointed as the first Principal Chemist of the 
Government Laboratory. 

At first Thorpe was concerned mainly with the re- 
organization of the two laboratories and in the design 
and equipment of a new building, which was erected 
in Clement’s Inn Passage, Strand, and occupied in 
October 1897. Thorpe’s tenure as principal was 
characterized by great activity and expansion in all 
sections of the Laboratory, and noteworthy investi- 
gations on problems affecting public health, as well 
as on revenue matters, were undertaken. The results 
of these investigations were published in numerous 
reports of departmental committees at the time. 
Thorpe also carried out some fundamental work, of 
which one example may be mentioned, namely, the 
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determination of the atomic weight of radium. This 
work formed the subject of the Bakerian Lecture for 
1907 to the Royal Society. 

Thorpe retired in 1909 and was succeeded by Prof. 
(later Sir) James Johnston Dobbie, F.R.S. With the 
growth of the demand on the part of various public 
Departments for advice and assistance in matters 
involving chemical knowledge, the Treasury in 1910 
felt that all Departments should be placed on the 
same footing as the Board of Customs and Excise as 
regards the use of the Laboratory. From April 1, 
1911, Parliament provided for the expenses of the 
Laboratory under a separate vote. The Government 
Laboratory then became the Department of the 
Government Chemist, with Prof. Dobbie as the first 
Government Chemist. When the Laboratory became 
a separate Department, entry to the permanent 
scientific staff was thrown open to young chemists of 
high academic attainments and with experience in 
research or other post-graduate work. 

In the next decade new work came mainly from 
the non-revenue departments. At the request of the 
Director of the Geological Survey and Museum, the 
chemical work of the Survey was taken over in 1913. 
During the War of 1914-18, much additional work 
was undertaken for the Admiralty, War Oiiice, Air 
Ministry, Ministry of Munitions and the War Trade 
Department. This work involved a great deal of 
research into methods of analysis suitable for the 
special requirements of the various departments. 
Research was also concerned with the ultra-violet 
absorption spectra of alkaloids and of light elements. 
Interest in the welfare of factory workers continued 
and the Laboratory’s work was included in the 
reports of the departmental committees set up by 
the Home Office. In this period, too, the disposal of 
works effluents in relation to the pollution of rivers 
and particularly the question of the disposal of flax- 
retting liquors occupied the attention of the staff. 

The years 1920-35 saw a great expansion of the 
work of all sections of the Laboratory. There was 
much legislation involving action by Customs and 
Excise, with the result that the Laboratory was 
called upon to undertake new and varied problems. 
The Dyestuffs Act, 1920, the Safeguarding of Indus- 
tries Act, 1921, and the various Finance Acts imposing 
new duties on silk and artificial silk and on hydro- 
carbon oils, the Import Duties Act, 1932, all meant 
that the Laboratory was called upon to undertake 
the analysis of a great number and variety of articles 
and to devise new methods of analysis. The cumu- 
lative experience of the Laboratory in the examina- 
tion of a very wide range of articles over so many 
years enabled it to cope with this new work with 
little disturbance to its existing organization. This 
ready availability of the Laboratory was responsible 
in some measure for the smooth working of the Acts 
from the beginning. 

Sir Robert Robertson, F.R.S., who had succeeded 
Sir James Dobbie in 1921, was called upon to under- 
take, for various Government Departments, a number 
of investigations of general interest to the public, of 
which the following instances may be given: the 
carriage of dangerous goods by sea, atmospheric 
pollution, the possible danger to health arising from 
the use of lead tetra ethyl in motor spirit, and the 
suitability of photography for use in copying docu- 
ments. In addition, investigations of a different 
character included the recovery of radium from 
decayed luminous indicators, the determination of 
helium in natural gas, and the production of potash 
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salts from Dead Sea water and Indian brines. 
Research of a more general character was concerned 
with the infra-red spectra of many substances, includ- 
ing diamond. This led to the discovery of two ‘types’ 
of diamond. 

The Laboratory has always been a pioneer in the 
use of physical methods in chemical analysis. Ex- 
tensive use was made of the microscope and of the 
hydrometer and refractometer in the very early years 
of the Laboratory’s existence. A little later the 
versatile dipping refractometer was brought into use. 
Qualitative use of the spectrograph and the spectro- 
meter became a matter of routine before the War of 
1914-18. Under the present Government Chemist, 
Dr. J. J. Fox, C.B., O.B.E., who succeeded Sir Robert 
Robertson in 1936, the quantitative use of the 
spectrometer in the analysis of metals and alloys has 
been greatly developed as well as that of the polaro- 
graph, which has been found particularly useful in 
the accurate determination of very small quantities 
of elements in metals of a high degree of purity. 

At the present time the energy of the Laboratory 
is naturally being devoted to other activities. In 
happier circumstances, it is hoped to publish a full 
account of the origin and development of the Govern- 
ment Laboratory and of some of the more important 
investigations undertaken there. 


EDUCATION AND TRAINING 
OF PHYSICISTS 


DISTINGUISHED gathering, including repre- 

sentatives of the universities, technical colleges 
and research institutions of Great Britain, and many 
societies interested in the teaching of science, assem- 
bled in the theatre of the Royal Institution on 
October 12, at the invitation of the Institute of 
Physics, to discuss a memorandum on “Post-war 
Education and Training of Physicists”, prepared by 
Dr. H. Lowery on behalf of the Planning Committee 
of the Institute. The principal speakers at the 
morning session, dealing more particularly with 
educational problems, were Dr. Lowery, Sir Lawrence 
Bragg and Dr. K. E. Grew (Heriot Watt College). 
The afternoon session, dealing with the training of 
physicists for industrial and technical research, was 
addressed by Dr. A. P. M. Fleming (Metropolitan- 
Vickers Electrical Co., Ltd.), Mr. F. Brundrett 
(Admiralty Department of Scientific Research and 
Experiment), Mr. J. Wilson (British Rubber Pro- 
ducers’ Research Association), and Mr. D. A. Oliver 
(William Jessop and Sons, Ltd.). At both sessions 
many valuable contributions also came from members 
of the assembly, and the number of communications 
received by the Institute of Physics since the meeting 
shows that the interest in the subject would have 
sustained a much more prolonged discussion if time 
had permitted. 

Introducing his memorandum, Dr. Lowery set a 
high tone for the discussion by his insistence on the 
primary importance of education: the development 
of the whole personality of the individual as opposed 
to technical training, which merely fits him for 
earning a living. This was a note which recurred 
again and again throughout the whole discussion. 
Sir Lawrence Bragg, who followed, was obviously 
more immediately concerned with the necessity of 
producing potential leaders for industry, and brought 
forward again the suggestion wh.ch he pressed in a 
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recent discourse at the Royal Institution that potential] 
physicists should have a definite break between their 
school and university courses, which should be spent 
in industrial surroundings in order to familiarize them 
with works conditions and the werkers themselves, 
It was on this proposal that the widest divergence of 
opinion was shown in the subsequent discussion. 
Some members of the conference were very doubtful 
as to the desirability of any prolonged break in ‘he 
systematic training of a student, while others felt 
that if a break were necessary there were alternative 
methods of spending the time which might produce 
better results. Division of opinion did not follow the 
division of interest between pure and applied physics, 
as supporters and opponents of the idea were found 
in both groups. Apart from this single question, the 
conference revealed a substantial measure of agree- 
ment on the steps which should be taken to improve 
what faults there still are in the education and 
training of physicists. 

It was generally agreed that apart from the 
physicist who is fortunate enough, usually owing to 
his appointment on a university staff, to be able to 
pursue his subject for its own sake, physicists em- 
ployed in a technical capacity fall into three classes : 
those employed mainly in pioneer research ;_ those 
engaged on the development of mechanisms; and 
those employed in process control. For the pioneer 
physicist the present course of training through 
secondary school and university is on the whole very 
satisfactory, though there is a discontinuity, often 
involving loss of energy, at the transition stage 
between the secondary school and the university. It 
was generally agreed that at present the physics 
teaching in schools tends to be both too intensive 
and too extensive, some parts of the subject being 
taught in schools which could more profitably be left 
to the subsequent university course. The main cause 
of the trouble is the present competitive scholarship 
system whereby, in order to pick out the few scholars 
from the large number of applicants, the standard of 
the scholarship papers, particularly at Oxford and 
Cambridge, has been raised to an unjustifiably high 
level. A substitution of the system of State bursaries, 
initiated for special purposes during the War, 
whereby bursaries are granted without a means test 
to all students who reach a definite fixed standard 
of attainment, would do much to relieve the present 
urdue pressure on schoolboys of scholarship age. 
There was some support for the suggestion that the 
Higher School Certificate examination be made less 
specialized in character, so that a science candidate 
who has the interest and ability might offer literary 
subjects along with his sciences. 

With regard to the university course a strong 
preference was expressed, particularly from the 
industrial side, for the wider type of degree such as 
Part I of the Natural Sciences Tripos in Cambridge 
and the General Honours degree at London, in which 
three or more science subjects are studied to a good 
general level, and an extended knowledge gained of 
the great body of scientific knowledge. A specialized 
course in physics alone should follow the general 
honours degree for those who show the necessary 
interest and ability. Another criticism, rather 
forcibly expressed, was that there is a tendency for 
university physics courses to become seriously biased 
in the direction of the special interest of the individual 
professor in charge. It was emphasized that the 
standard classical physics, particularly that portion 
of it known as ‘general properties of matter’, is still 
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the essential basis of most work in industry. Still 
dealing with potential leaders of the profession, there 
seerned to be agreement that the present arrangement 
by which the student who hopes ultimately to pass 
into industry remains in the university for one or 
two years for research work has much to commend 
it. The novice in research is bound to make mistakes 
(that, of course, is the way in which he learns), and 
it is much better that he should make his mistakes 
in the friendly company of his professors and fellow 
students than in the research department of a large 
works or research institution, where mistakes are not 
regurded as an inevitable part of the general order 
of things. 

side by side with the training of the pioneer 
research physicist, there must be suitable provision 
for the education and training of the no less important 
class of men with practical ability who, whether from 
their turn of mind or personal interests, do not fit 
suitably into the university scheme of things ; men, 
for example, who will occupy the posts of physicists 
of the second and third classes, carrying the ideas 
from the research department into actual production 
and overcoming the di:ficulties which occur when the 
article gets ‘on the belt’. For these, it would appear 
that a course through the junior technical schools 
leading to more advanced courses in the technical 
colleges would prove most useful. Some of these 
courses might very well be part-time courses, after 
the man has actually joined industry. In that case, 
however, it was strongly urged, a youth could not be 
expected to make adequate progress unless his 
employers are prepared to grant him very appreciable 
facilities in the firm’s time, corresponding at least to 
one full day a week. Teachers in technical colleges 
spoke very highly of the ability of men of this type 
to master subjects connected with their daily work, 
and one head of a large industrial research laboratory 
went so far as to describe them as the salt of the 
earth. It was pointed out that many of these men, 
owing possibly to not having reached intermediate or 
even matriculation standard before leaving school, 
would not be able to take an external university 
degree, and in fact a university degree might not be 
their most suitable aim. There was strong support 
for the suggestion that the time has now arrived 
when one or more National Certificates in Physics 
should be instituted, and that if possible the highest 
of these should be of such good standing that it might 
be accepted for associate membership of the Institute 
of Physics. 

The characteristics demanded of a candidate for 
industrial work were stated in very much the same 
terms as in the conference held by the Institute in 
1936: ‘Honesty and integrity of outlook, intelligence 
and quick-wittedness, co-operativeness, tactfulness 
and charm of manner, drive, good health and energy, 
and a sense of real values which is the antidote to 
swelled head or side’. Presumably some knowledge 
of his subject is also desirable. This is a formidable 
catalogue, and clearly implies that the candidate 
must have had a wide education for living, in addition 
to his specialized studies. In fact, the need for 
broadening the education of the physicist might be 
described as the dominant note in the Conference. 
This broadness of education and wideness of outlook 
are equally essential whether the man goes by way 
of the university or the technical college, and it was 
gratifying to hear that the more modern of technical 
colleges of Great Britain are in fact providing the 
necessary facilities in ever ampler measure. 
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One final point. It was strongly urged that at no 
stage in his career should the physicist feel that his 
education is complete. There was a very steady and 
unanimous demand for more and more postgraduate 
courses both in pure and applied physics; some 
perhaps part-time and others perhaps short refresher 
courses of from two to three months. Both the 
universities and technical colleges can, in fact must, 
play their part in providing such facilities; and 
many of these courses could with mutual advantage 
be given by men who have made their mark on the 
industrial life of the country. 

The discussion as a whole reached a very high 
level and showed a considerable consensus of opinion 
on some extremely practical points. It has provided 
a valuable compendium of suggestions and evidence 
on which it is hoped the Planning Committee, which 
arranged the Conference, will be able to base a report 
for presentation to the Board of the Institute of 
Physics in due course. J. A. CROWTHER. 


OBITUARIES 


Prof. Carl Oppenhe'mer 


On December 24, 1941, Prof. Carl Oppenheimer 
died in exile at The Hague, after a prolonged 
illness. The second son of a liberal rabbi, he was 
born on February 21, 1874, in Berlin. His elder 
brother Franz is the well-known economist. Carl 
Oppenheimer was educated in Berlin, where he 
obtained the Ph.D. in chemistry in 1894 and the 
M.D. in 1898, and also spent a short time at the 
University of Erlangen. He worked as assistant 
to the famous physiologist, R. Zunz, at the Land- 
wirtschaftliche Hochschule in Berlin and became & 
university teacher. He married in 1994 and had two 
sons. The elder, Chanan, is now at Rehovot 
Agricultural Research Station in Palestine, and the 
younger, Ernest, has joined the South African Army. 

Carl Oppenheimer was one of the most prolific 
scientific writers, whose everyday language made the 
most dificult problems of science easily understand- 
able. While still a student, he wrote a little text-book 
on inorganic and organic chemistry which was to 
become the most popular chemistry text-book for 
medical students all over the world ; it went through 
many editions and was translated into several 
languages, but not into English. His comprehensive 
text-book of chemistry, written in 1923 in collabora- 
tion with Matula, is a good example of Oppenheimer’s 
preseniation of the problems of science to a wider 
public and of his desire to show the connexion of 
chemistry with natural science and industry. 

This connexion between the various branches of 
science, and still more the central importance of the 
study of the living organism, was one of Oppen- 
heimer’s leading ideas through all his life. By his 
research in chemistry as well as physiology, he was 
soon led to see that a study of the living organism 
could not be successful from the medical point of 
view only, but that’ the more exact branches of 
science would have to be called upon for this purpose. 
He may thus justly be claimed to be one of the 
founders of biochemistry. This is to-day a generally 
accepted branch of science—a fact mainly due to 
Carl Oppenheimer. The conception of these ideas 
and their continuous propagation through all his life- 
time must be regarded as Oppenheimer’s greatest 
contribution to science and human progress. In 
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1912 he laid down the basic principles of his con- 
ceptions in text-book form in ‘“‘Grundriss der Bio- 
chemie”’, a more modern presentation of which he 
gave in his last work “‘Kinfiihrung in die allgemeine 
Biochemie”’ (Leyden, 1936). More ambitious was the 
“Handbuch der Biochemie” (1909). The second 
edition and its supplement, written by Oppenheimer 
in collaboration with many distinguished specialists, 
forms a comprehensive standard work of biochemistry. 
In order to enable biologists to refer to exact figures, 
Oppenheimer created in 1925, in collaboration with 
L. Pinecussen, the ‘“Tabule Biologice’”’. He also 
gave biochemistry its abstracting journal, Bio- 
chemisches Centralblatt, founded in 1910. 

Oppenheimer is, however, better known to English 
men of science for his work on enzymology. His 
main work on enzymes is “Die Fermente und ihre 
Wirkungen”’. It passed through five editions (1905- 
1926) and in it he gave to enzymology its form and 
structure. In this work he not only recorded facts 
and classified them, but also drew new conclusions 
and made suggestions for further research. In each 
new edition he could proudly register to what extent 
his suggestions had led to successful discoveries. 
Knowing intimately every detail of practical and 
theoretical development, he was able to unify con- 
tradictory ideas and to suggest possible solutions. 
To keep abreast of the rapid growth of enzymology, 
Oppenheimer wrote a ‘“‘Supplement”’ to the chapters 
on special enzymology. This work, written during 
1935-1939, grew eventually to be a larger volume 
than the last edition of the main work. Oppenheimer 
frequently remarked to me during the course of our 
collaboration on this supplement that this form of 
publication was too slow for the rapid development 
of research in this field. Accordingly, in 1936 he 
founded a special international journal, Enzymologia, 
which could accomplish this purpose. 

Great as were his achievements, Oppenheimer 
considered his work as by no means finished. He 
was full of plans and ideas to extend his different 
activities. The invasion of Holland in 1940, which 
brought his work to a standstill, he regarded cer- 
tainly as only a temporary interruption, little knowing 
that he would not live to see its continuation. His 
death is a great loss not only to his family and his 
many personal friends but also to science as a whole. 


W. Roman. 


Prof. R. A. Gortner 

WE regret to record the death on September 30 
of Prof. Ross Aiken Gortner, chief of the Division 
of Biochemistry at the University of Minnesota, at 
the age of fifty-seven. Dr. Gortner was born at 
O'Neill, Nebraska, on March 20, 1885. After gradua- 
tion from Nebraska Wesleyan University in 1907 he 
obtained his M.S. degree from the University of 
Toronto in 1908 and his Ph.D. degree from Columbia 
University in 1909. He went to the University of 
Minnesota in 1914 as associate professor in the 
Division of Soils from the Station for Experimental 
Evolution at Cold Spring Harbor, N.Y. He trans- 
ferred to the Division of Biochemistry of the Univer- 
sity of Minnesota in 1916 as associate professor and 
was made full professor and chief of that division in 
1917, which position he held at his death. 

Dr. Gortner’s scientific interests were very broad. 
His contributions to scientific journals number more 
than three hundred. The chief fields covered in these 
papers are the black animal pigments, the melanins ; 
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proteins, especially the cereal proteins and their 
relation to the properties of flour and dough ; col- 
loids, especially their physico-chemical properties and 
the role of water in living processes. One of his major 
contributions to scientific thought was his book 
“Outlines of Biochemistry”, the second edition of 
which appeared in 1938. Another volume, “Selected 
Topics in Colloid Chemistry’, contained the lectures 
which he gave at Cornell University in 1935-36 in 
connexion with the George Fisher Baker lectureship 
which he held, and a third volume prepared by him 
and colleagues in 1936, entitled “J. Arthur Harris, 
Botanist and Biometrician’’, was in honour of his 
close friend. 

Prof. Gortner felt that his chief contribution to 
science was through his students. In recent years he 
delivered to many audiences his lecture on “Scientific 
Geneology”’’. His intense enthusiasm for science and 
especially for the field of biochemistry, his exceptional 
fund of scientific knowledge in many fields, and his 
easy, familiar delivery made him an inspiring teacher. 
An increasing number of students were attracted to 
his classes and to his department for graduate work. 
He gave freely and liberally of his time and thought 
to the research problems of his own graduate students 
as well as to those of his colleagues both in the 
Division of Biochemistry and in other divisions of 
the University, and in the early days of the develop- 
ment of graduate work in the Division of Biochemistry 
spent many hours in the laboratory working with his 
students. During the twenty-five years of his service 
as chief of the Division, eighty-seven students were 
personally directed by Dr. Gortner in their graduate 
research, and during the academic years 1940-42 
between sixty and seventy graduate students were 
in residence in the division. On the National Research 
Council he was serving at his death on committees 
on the chemistry of colloids, chemistry of proteins, 
organic chemical nomenclature for the American 
Society of Biological Chemists and the American 
Chemical Society. Last May he was awarded the 
Osborne Medal by the American Association of Cereal 
Chemists, given by that society for distinguished 
service in conducting research and training students 
in the field of cereal chemistry. 


Pror. Oskar Kraus, formerly lecturer in philo- 
sophy at the German university of Prague, died in 
Oxford on September 26 at the age of seventy. He 
was an authority on Czech philosophy and had also 
written a number of works on the history of philo- 
sophy and science, emphasizing their significance in 
any scheme for promoting a lasting peace. 


WE regret to announce the following deaths : 


Prof. Ernest C. Bryant, emeritus professor of 
physics at Middlebury College, Vt., on September 7, 
aged seventy-five. 

Lieut.-Colonel J. E. E. Craster, O.B.E., sometime 
lecturer in geography in the University of Cambridge, 
on November 8. 

Dr. M. S. Farr, emeritus associate professor of 
geology and paleontology of Princeton University, 
with which he had been associated since 1900, on 
August 27, aged seventy-two. 

Sir Norman Walker, direct representative for Scot- 
land, General Medical Council, during 1906-41, 
honorary fellow of the Royal Society of Medicine, on 
November 7, aged eighty. 
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NEWS and VIEWS 
Royal Society Medal Awards 


THE King has approved the recommendations 
made by the council of the Royal Society for the 
award of the two Royal Medals for the current year 
as follows: Prof. W. N. Haworth, professor of chem- 
istry in the University of Birmingham, for his funda- 
mental contributions to organic chemistry, particu- 
larly to the constitution of the sugars and the struc- 
ture of complex polysaccharides ; and to Dr. W. W.C. 
Topley, secretary of the Agricultural Research Council, 
for his outstanding work on experimental epidemio- 
logy and immunology. 


The following awards of medals have been made 
hy the president and council of the Royal Society : 

Copley Medal to Sir Robert Robinson, Waynflete 
professor of chemistry in the University of Oxford, 
for research work of outstanding originality and 
brilliance which has influenced the whole field of 
organic chemistry. 

Rumford Medal to Dr. G. M. B. Dobson, reader in 
meteorology in the University of Oxford, for his out- 
standing work on the physics of the upper air and its 
application to meteorology. 

Davy Medal to Prof. C. N. Hinshelwood, Dr. Lee’s 
professor of chemistry in the University of Oxford, 
for his distinguished work on the mechanism of 
chemical reactions. 

Darwin Medal to Prof. D. M. S. Watson, Jodrell 
professor of zoology and comparative anatomy in 
University College in the University of London, for 
his researches on primitive fishes and amphibians, 
which have much advanced the knowledge of the 
evolution of these groups of animals. 

Buchanan Medal to Sir Wilson Jameson, chief 
medical officer of the Ministry of Health, for his 
distinguished administrative service to hygienic 
science and practice. 

Hughes Medal to Prof. Enrico Fermi, at Columbia 
University, New York, for his outstanding contribu- 
tions to the knowledge of the electrical structure of 
matter, his work in quantum theory, and his ex- 
perimental studies of the neutron. 


Land Settlement 


A LECTURE, held under the Bossom Gift by the 
Chadwick Trustees, was given on November 10 by 
Miss Jocelyn F. Adburgham on “Land Settlement— 
Its Sanitary and Architectural Aspects and After- 
War Possibilities”. The land being the platform on 
which any country’s development, civilization and 
prosperity is supported, it is vital for the well-being 
of man that it should not be neglected or extrava- 
gantly exploited. That it will not tolerate a policy 
of taking without giving is patent from the realization 
of such facts as that the deserts of Libya were once 
the granaries of Rome; the hills of the Dalmatian 
coastal zone, now rugged and bleached, were once 
clothed with forests that were famous ; and that in 
present times, California’s fruit growing area has had 
to absorb some 70,000 refugees seeking resettlement 
from America’s Middle West. Mass cultivation, 
factory farming, continual cropping, unscientific 
afforestation, squandering of water supplies, artificial 
manures and commercial progress can be held 


responsible for much. The remedy for abuse of the 
land and resulting degradation of the population is 
to be found in land settlement. This, too, provides 
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an answer to the problem of extending cultivable 
areas in under-developed territory and in regions 
blighted by war. 

Capital, labour, skill and available markets are 
essential requirements of successful land settle- 
ment, the saving grace of which is that there is 
physical and spiritual benefit to be derived from 
it and it has many virtues more beneficial than 
mercenary gain. Miss Adburgham showed that land 
settlement can follow various courses, governed by 
varying motives, with the same general ultimate end, 
that of establishing otherwise poverty-stricken and 
striving but sometimes aimless groups of population 
on territory which would otherwise be wasted, with 
resulting benefit to the settlers and to the country 
concerned. Among the examples quoted were the 
work of the early missionary colonies with medical 
services, as in India; the public assistance schemes 
to ease unemployment problems, like those of the 
land settlement associations in Great Britain, and 
of the Congested Districts Board in Ireland ; State 
irrigation schemes as in the Punjab; the Murrum- 
bidgee irrigation areas in New South Wales, allied 
to which was the Settlement Scheme for Returned 
Soldiers ; the Farm Security Administration in the 
United States ; the draining of the Zuider Zee ; great 
colonization programmes such as that of the Italians 
in Libya and, finally, the re-establishment of a 
nation on its own sphere now in progress in Palestine. 
The present world-wide conflict has more than ever 
occasioned the primary need to look to satisfactory 
land settlement as a means of giving the populations 
of the world the prime necessities of man ; freedom 
to exert ingenuity ; a chance to obtain proprietor- 
ship; a health-preserving environment; rational 
work, and a general pleasure in existence. 


Working Stresses for Indian Timbers 


Tue research work carried out on Indian timber 
stresses is described in Leaflet No. 13 of the Utilisa- 
tion Branch of the Indian Forest Research Institute. 
The engineer requires to have a fairly definite know- 
ledge of the strength properties of all building 
materials. In tropical countries it is not unnatural 
that timber for constructional purposes should have 
been regarded with doubt by all engineers. Its non- 
homogeneous character, defects such as_ knots, 
liability to split and warp and vulnerability to the 
white ant or termite, borer and fungi have all played 
their part in this suspicion. Steel and concrete have 
in modern times, therefore, been preferred. In the 
leaflet, as the result of research investigations, some 
of the common Indian structural timbers are classified 
into three grades, depending on the incidence of 
defects, and safe working stresses are given for them. 
It is stated that as some common defects are always 
present in ordinary structural timber, Grade No. 2 
containing defects as specified in the leaflet has 
been taken as the “Standard Structural Grade” and 
the table at end of the leaflet gives the safe stresses 
for this grade. Allowance for defects has been made 
in computing these stresses. Mr. V. D. Limaye, the 
author of the leaflet, says : “‘By making use of this 
Table engineers will be able to utilize the timber 
listed with the same confidence, safety and economy 
as when they use other materials of construction such 
as steel”. Working stresses for thirty-five common 
Indian timbers are given, with the trade and boianical 
names of the tree, for which the leaflet should be 
consulted. 
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History of the Galway Fishery 


Mr. Artuur E. J. Went (Proc. Roy. Irish Acad., 
48, Sect. C, No. 5; August, 1942) has made a con- 
siderable research into the ownership of the Galway 
fishery, which he traces from the thirteenth century to 
the present day. The paper deals only with the fishery 
of the River Corrib, usually known as the Galway 
fishery. Galway was formerly also the seat of a very 
valuable sea fishery. The unique sight, during the 
runs of salmon, of multitudes of these fish, below the 
Gaol Bridge in the town of Galway, waiting to ascend 
the regulation weir some two hundred yards up- 
stream, makes this fishery of special interest, but it is 
only in comparatively modern times that it has been 
observed. Alteration in the bed of the river and 
construction in connexion with the utilization of 
water-power in the town have produced just the 
conditions necessary to hold fish in this region until 
such times as there is a sufficiency of water flowing 
over the weir to entice fish to make the passage up 
the fish pass. The interesting fact that a certain 
type of stone implement has been found along the 
banks of the river shows that the fishery was im- 
portant even in pre-history times. So far back as 
the reign of Edward I there is mention of the fishery 
in the records and the ownership has changed hands 
many times. It is mainly a salmon fishery, but there 
are also eels and other fish. A further paper will 
shortly be published, which will deal with the methods 
of fishing. 


Sirius and its Companion 

AN interesting paper by Robert G. Aitken appear- 
ing in Sky and Telescope of September recalls some 
interesting events of nearly half a century ago. 
From the time of the discovery of the companion to 
Sirius in 1862 by Alvan G. Clark, until 1892, the tiny 
companion was followed by double-star observers as 
it gradually approached its primary, until it was lost 
in the rays of Sirius in 1892. The are observed over 
the thirty years was not sufficiently long to permit 
the computation of a good orbit, and it was necessary 
to assume the identity of Clark’s companion with 
the one predicted by Bessel in 1840, and the con- 
sequent revolution period of fifty years. This assump- 
tion could only be proved to be correct when the 
companion reappeared in its predicted position. In 
1896 Aitken was spending the summer vacation with 
Dr. Holden on Mt. Hamilton, and was offered the 
post of assistant astronomer, which he accepted. On 
October 23 in the same year he went to the 36-in. dome 
to see how Prof. J. M. Schaeberle was getting on 
with his search for the companion of Sirius, but 
found that he had gone home ; and, as he discovered 
next morning, had not only been seized with a violent 
headache, but had also broken a micrometer thread 
at the beginning of his night’s work. Aitken used 
the opportunity to look at Sirius with the 36-in. 
telescope, and the tiny companion stood out clearly 
defined and steady. He recorded a few sets of measures 
and went home very happy at the thought that he, 
too, had seen the companion on the first night of its 
emergence from the rays of its primary. Only next 
day did he discover that he was the first to see the 
companion since Burnham lost it in the rays of 
Sirius in 1892, Schaeberle having abandoned his 
search on the previous night. It is very doubtful if 
many English astronomers know this interesting part 
= the story of the rediscovery of the companion of 
Sirius. 
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The Basis of Stereochemistry 


Tue Pedler Lecture of the Chemical Society, given 
by the president, Dr. W. H. Mills, dealt with informa 
tion supplied by wave mechanics about the valency 
configurations of atoms. The lecture as printed in the 
Journal of the Chemical Society (457; 1942) gives a 
clear and well-illustrated account of the subject in 
which the mathematical apparatus is reduced to a 
minimum. It is shown how the combination of wave 
functions for the electrons in an atom leads to ver: 
surprising detail of bond directions which gives a 
reason for many facts established experimentally by 
chemists working with the guidance of the classical] 
views on stereochemistry, such as the tetrahedra! 
arrangement of bonds associated with the carbon 
atom. These views are now shown to be in agreement 
with the theoretical deductions, and the latter are 
seen to be of considerable interest to chemists. Recent 
determinations of bond distances and angles b 
physical methods have provided quantitative data 
from which models of molecular configurations may 
be constructed. 


A Theory of Muscle Mechanism 


In an article in the magazine Cheap Steam, which 
has been reprinted in pamphlet form, Walter Gold- 
stern has put forward a theory as to the methods 
by which muscles operate. The muscle is described 
as an engine transforming the calorific energy of 
food into power and heat. Structurally, the muscle 
is formed of a large number of fibres about 2 in. long 
and 1/500 in. in diameter, each consisting of many 
fibrils bound together by an elastic covering, the 
sarcolemma. By the operation of a nerve, one or 
more bundles of fibrils, according to the power 
required, are caused to contract. The author sets 
himself to supply an answer to the question as to 
the mechanism hy which the muscle fibre is caused 
to contract. This, he says, is effected by a small 
internal pressure. He compares the sarcolemma to 
a long, narrow tube closed at both ends into which 
liquid under pressure is pumped. As the pressure 
increases, the tube becomes enlarged centrally and 
adopts a harrel shape, and would tend ultimately to 
become spherical. It is suggested that this central 
distension is accompanied by diminution in length : 
but this rather doubtful point is not cleared up, and 
if it were admitted it would still require to be shown 
that it would occur against the pull which the muscle 
is understood to be exerting; and also the method 
by which the pressure is produced and where the 
added liquid necessary to produce it can come from. 
A more acceptable explanation is conveyed in the 
suggestion that this central expansion of the sar- 
colemma is made to aid the lengthwise contraction 
by what is called lever action, but which might 
more suitably be described as the bowstring effect 
of the muscle fibres being pulled apart at the 
centre and producing a considerably magnified end- 
wise pull. 

Although no confirmation of the author’s theory 
has been obtained, three arguments are put forward 
to support it. He states that experiments have shown 
that a muscle is unable to exert any force if con- 
tracted to 60 per cent of its original length—a fact 
which would support the bowstring action. The fact 
that muscle becomes thicker and harder when con- 
tracted is in consonance with the increased pressure 
theory. He quotes Prof. A. V. Hill (Proc. Roy. Soc., 
B, 127) to the effect that there must be two different 
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working elements in a muscle, an undamped elastic 
element and an apparently damped element, both 
working in series, and it is thought that the sar- 
colemma and the muscular substance within it 
acting in the way described by the author represent 
respectively these two elements. 


Ophthalmic Folk-Lore 


AccorpInG to Dr. J. D. Rolleston (Brit. J. Ophthal., 
November), no branch of medicine has a more abundant 
supply of folk-lore than diseases of the eye. Although 
ophthalmology reached a high degree of develop- 
ment at an early stage of its history, rational views 
concerning its etiology and treatment were for a 
long time associated with the grossest errors and 
a! surdities. Pliny’s ‘‘Natural History’’, which is one 
of the chief storehouses of folk medicine, contains 
numerous references to the eye, which he describes 
a» the most precious part of the human body. Pliny, 
however, was a credulous bookworm and not a man 
of science, and many of the remedies yhich he 
mentions were not only disgusting but also injurious. 
Of subsequent writings dealing with the folk-lore of 
eye diseases Dr. Rolleston mentions Cockayne’s 
“Leechdoms, Wortconning and Starcraft’’, Moncrief’s 
“Poor Man’s Physician’? and Wesley’s ‘Primitive 
Physick”. 

Among popular superstitions connected with the 
eye, by far the most important, owing to its great 
antiquity, its persistence in many parts of the world 
and its effects, is the doctrine of the ‘evil eye’. The 
earliest document concerning it dates back to the 
seventh century B.c., and is drawn up in two lan- 
guages, Assyrian and Accadian. There are numerous 
references to it in the Bible, Talmud, Koran and the 
works of classical antiquity. Although belief in the 
‘evil eye’ is not so prevalent as it was, it is by no 
means extinct. In Europe it is most frequently 
encountered in countries along the Mediterranean, 
particularly Italy and, most of all, Naples. In India 
and China, as well as among the Arabs and 
Turks, the ‘evil eye’ is particularly dreaded owing 
to the harm it may inflict on horses and camels. 
Possession of the ‘evil eye’ has been attributed 
to numerous animals, though not so frequently as to 
man, and even some inanimate objects. such as 
peacock’s feathers and the photographic camera. 
Apart from the ‘evil eye’, popular superstitions con- 
nected with the eye, though numerous, are com- 
paratively insignificant and innocuous. In conclusion, 
the article deals with the chief ocular diseases in 
which folk-lore remedies are employed, namely, ‘sore 
eyes’, styes, foreign bodies and cataract. 


Classification and Nomenclature of Cancer 


Tue September issue of the Boletin de la Oficina 
Sanitaria Panamericana contains an article by Dr. 
Conrado Zuckermann, director of the anti-cancer 
campaign of the Department of Public Health in 
Mexico, who states that this department seeks the 
co-operation of the medical profession and the public. 
Literature on cancer has been prepared for both 
these groups ; @ cancer dispensary is being organized, 
and a histological service is already open to medical 
men, to which they may send specimens for examina- 
tion together with the clinical history. For the sake 
of standardization of terminology, Dr. Zuckermann 
has drawn up a classification of new growths accord- 
ing as they are epithelial, mesenchymato-connective, 


NATURE 


573 


muscular, nervous and gonocytic. As regards nomen- 
clature, the su.tix -oma is applied to benign growths 
and -blastoma to malignant tumours. 


Health of Iceland 


AccoRDING to the October issue of the Journal of 
the Royal Institute of Public Health and Hygiene, 
Iceland is in the happy position of placing old age 
at the head of its list of causes of death. Its latest 
report shows that old age is responsible for 15 per 
cent of all deaths, with cancer second, 14 per cent, 
pneumonia, heart disease and apoplexy third, just 
over 10 per cent, and tuberculosis 8 per cent. The 
vital statistics are birth-rate 19-4, death-rate 11-7, 
infant mortality 37-3, and mortality 2-1]. Baths in 
private houses in Iceland are the exception, their 
place being taken by the big public baths which are 
supplied with hot water from the natural hot springs. 
The climate makes it diificult to grow vegetables out 
of doors, but the profusion of natural hot water 
renders possible the economical production of hot- 
house flowers and fruit. 


Yellow Fever in Brazil 


On the occasion of the first celebration of the 
Panamerican Health Day on December 2, 1941, Dr. 
Waldemar Antunes gave a survey of the yellow fever 
situation in Brazil (Bol. Of. San. Panamericana, 21, 
758 ; 1942). The special control measures applied to 
all inhabited zones have resulted in the disappearance 
of yellow fever from the country since 1934. The 
discovery, however, in 1932 of a jungle form of the 
disease has necessitated the employment of co- 
ordinated measures by every American country in 
the fight against the Stegomyia mosquito. Owing to 
the work carried out in Brazil by the Yellow Fever 
Service, of which Dr. Antunes is the director, no 
Stegomyia have been found for several years in the 
States of Maranhao, Espirito Santo, Goiaz, Parandé, 
and Santa Catarina; 2,084,839 persons have been 
inoculated azainst jungle yellow fever by the National 
Yellow Fever Service. 


Swedish Archzology 


AccorDING to the September issue of the Anglo- 
Swedish Review a find has recently been made 
near Shévde in western Sweden consisting of a 
bronze cauldron and a single-edge iron sword, the 
head of a javelin and a fine shield boss. This is the 
first complete set of arms found in western Sweden 
that can be dated to the centuries just before the 
birth of Christ. A closer examination of the site of 
the discovery resulted in the discovery of no less 
than twenty-two tombs. Another discovery 
has been recently made in Landa, also in West 
Sweden, namely, three pieces covered with gold 
plates dating from about a.p. 500. The total number 
of gold pieces of this kind, of which several have 
runic inscriptions, is about 175 in Sweden and 550 
in the whole of Scandinavia. 


Announcements 


THE Goethe Prize of the city of Frankfurt-a.M. 
for this year has been awarded to Prof. Richard 
Kuhn, director of the Kaiser Wilhelm Institute for 
Medical Research at Heidelbarg. 


THE William Osler Medal of the American Society 
of the History of Medicine has been awarded to 
John T. Barrett, of the University of Boston. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Vitamin C and Chromosome Number 
in Rosa 


WE were interested in Dr. Darlington’s note! deal- 
ing with the possible correlation between polyploidy 
and vitamin C content in Rosa, since we supplied a 
not inconsiderable amount of the material upon 
which the chemical determinations of Pyke and 
Melville? were based. Moreover, these examinations 
were made upon the same series of plants as we* had 
used in cytological investigations carried out some 
years ago. Naturally, when Pyke and Melville were 
good enough to send us the results of their work on 
our material, we made attempts to link their figures 
with the known chromosome numbers of the bushes 
concerned. This proved a complete failure, for such 
correlation as existed lay obviously between the 
period of ripening of the species involved and the pro- 
portion of ascorbic acid it bore ; the earlier the form 
ripened, the higher the vitamin content. This observa- 
tion we‘ have already published elsewhere. 

We are thus in a position to state that even the 
two Rosa mollis forms with a percentage of ascorbic 
acid much higher than the average, R. mollis var. 
typica and R. mollis var. fallax, are most certainly 
not high polyploids but uniformly tetraploid. Of all 
our local roses, these exact bushes were the first to 
ripen their fruit this year (August 15). Next in 
order of maturity in this area followed R. coriifolia, 
R. Afzeliana (= R. glauca Vill. = R. glaucophylla 
Winch) and R. Sherardi bushes, all of which were 
known to be pentaploid. Finally, the season is closing 
with the various microforms of R. canina and R. 
dumetorum, again plants shown by us to possess a 
chromosome complement of 35. A brief consideration 
of these facts in connexion with Dr. Darlington’s 
table will confirm our views. 

This brings us to other points in that table which 
call for comment. On the basis of data supplied by 
us to Tischler’, Dr. Darlington quotes figures which 
mask the true position. In the table, with a limiting 
footnote, R. mollis appears as an octoploid; that 
degree of polyploidy was attained by one single 
aberrant seedling in a batch which was otherwise 
tetraploid. It can be stated definitely that, with this 
exception, all Rosa mollis material tested by us, 
from Northumberland, Durham and Cumberland in 
England and from Haddington, Perth, Angus, Fife, 
Moray and the Isles of Bute and South Rona in 
Scotland, was endowed with 28 chromosomes. Thus 
the suggested linking of octoploid R. mollis with its 
high ascorbic acid yield falls to the ground. Similarly, 
the hexaploid count given by Dr. Darlington for 
R. Sherardi originated with one individual seedling ; 
otherwise, the whole of our preparations of that 
species from the north of England and the Lowlands, 
Highlands and Islands of Scotland were pentaploid. 

Again, it should be pointed out that Dr. Darlington’s 
use of a composite Canine group, with its Eucanine, 
Rubiginose and Villose elements indiscriminately 
mixed up, tends undoubtedly to obscure genetic rela- 
tionships ; surely, for a proper understanding of the 
genetic implications, the Eucanine R. canina and 
R. dumetorum ought to have been separated from 
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the Rubiginose, including R. rubiginosa, R. micrantha 
and R. agrestis and from the Villose, represented by 
R. tomentosa, R. Sherardi and R. mollis. 

Further, in Dr. Darlington ’s table there is a curious 
omission of two species listed by Pyke and Melville 
with their appropriate ascorbic acid values ; these 
are the two Eucanines, R. stylosa (pentaploid), with 
an abnormally low percentage of vitamin C, and 
R. Afzeliana (also pentaploid) with a high content. 

The inclusion of these two species emphasizes stil] 
more strongly the lack of correlation between vitamin 
C levels and the degree of polyploidy manifested hy 
members of the genus Rosa. 

J. W. Hestop Harrison. 
KATHLEEN B. BLACKBURN. 
ETHEL BOLTON. 


* Darlington, C. D., NATURE, 150, 404 (1942). 
* Pyke, M., and Melville, R., Biochem. J., 36, 336 (1942). 


8 i K. B., and Harrison, J. W. Heslop, Ann. Bot., 35, 159 


* Harrison, J. = Heslop, Vasculum, 27, 17 (1942). 


® en, He 4 (1934) in Tischler, Tab. Biol. Per., 11, 2 
(1936) 5 ie i (9 


THE correlation between the vitamin C content of 
rose hips and chromosome number, pointed out by 
Darlington, is one of several correlations we have 
observed in the course of our investigations. The 
principal correlations are : 

(1) Latitude. The mean vitamin content of all 
samples of British roses taken for short intervals of 
latitude rises with a high degree of regularity from 
south to north. That is to say, species common in 
the north are high in vitamin C whereas those of the 
south are relatively low. 

(2) With time of ripening. For the genus as a 
whole, the species ripening early in August when 
grown in the London area are richest and those 
ripening either earlier or later have less vitamin C. 
Length of day may be the governing factor here, and 
probably it is linked up with the latitudinal correla- 
tion. 

(3) With chromosome number. In addition to the 
British roses, hips of about forty foreign species for 
many of which chromosome numbers have been pub- 
lished have been analysed. Mean vitamin C values 
for each stage in polyploidy indicate a general up- 
ward trend for increasing degrees of polyploidy. This 
appears to be linked with the latitudinal variation 
since Hurst! has shown that, in general, diploid roses 
have a southern distribution and the degree of poly- 
ploidy increases northwards. 

(4) With the taxonomy. Species placed together in 
the accepted classification of the genus are generally 
similar in vitamin C content. Thus species in the 
section Cinnamomz possess high vitamin contents, 
those in the Pimpinellifolie and Synstyle are rela- 
tively low, while the Canine are intermediate. The 
correlation with the systematic grouping is the 
strongest we have observed, and is of particular 
interest in so far as our independent investigation of 
this biochemical character strengthens the view that 
the classification is ‘natural’ in the evolutionary 
sense. 

A fuller discussion of these aspects of our investiga- 
tions will be published elsewhere. 

Ronatp MELVILLE. 
Maecnus PyKE. 


* Hurst, C. C., “The Mechanism of Creative Evolution” (1933). 
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I am obliged to Prof. Heslop Harrison and his 
illeagues for correcting errors in my list of chromo- 
some numbers and in his own. Dr. Melville and Dr. 
Pyke, however, now make it clear that the principle 
vitamin-chromosome correlation, being founded on 
)oservations of roses throughout their range of dis- 
ribution and throughout their range of chromosome 
umbers, is indeed a valid inference. They also make 
clear that the existence of one correlation with 
tamin content does not exclude the possibility of 
veral others. 
A more difficult question now remains to be settled, 
mely, how increase in vitamin content comes to 
related to increase in chromosome number. Is 


a - e  e 


Lp 


the effect due to a direct and inherent correlation 
us it appears to be in apples ? Or does it arise from 
the historical accident that the higher polyploids 
have followed the retreating ice farther north and 


in doing so have adapted themselves to setting seed 
during a longer day, so that it is with the length of 
day that vitamin content is directly and inherently 
rrelated ? A number of experiments are suggested 

these questions apart from the one I mentioned. 

C. D. DaRLiInGcTon. 
ohn Innes Horticultural Institution, 
London, 8.W.19. 
Oct. 27. 


Formation of Urea in the Mammalian Body 
without Participation of Arginase 


THE synthesis of urea as the main end-product in 
protein metabolism in the mammalian body has been 
the subject of investigation since the early days of 
biochemical studies. The discovery by Kossel and 
Dakin of arginase, the enzyme splitting arginine into 
urea and ornithine, appeared to provide a solution 
for the problem, the more so since the enzyme was 
found to be abundant in mammalian tissue. The 
insufficient endogenous and exogenous supply of 
arginine, however, presented a diificulty since the 
quantities of arginine available for urea production 
were found to represent only a small fraction of what 
was necessary to account for the comparatively large 
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200 mgm. slices. Arginine 12-4 mgm. %. Ornithine 1°6%. 
excretion of urea in the urine. So early workers sup- 
ported the view that urea could not possibly be pro- 
duced by hydrolysis of arginine only, but that the 
bulk of urea was oxidatively synthesized from 
ammonia or ammonia sources such as amino acids. 
The role of arginase was thus considered of minor 
importance until Krebs and Henseleit! published their 
attractive theory in 1932, according to which the 
ammonia was used in the synthesis of arginine from 


INHIBITION OF ARGINASE IN LIVER EXTRACT AND LIVER 
SLICES BY EXCESS ORNITHINE 


TABLE 1. 
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; Ornithine | incubation | Inhibition | 
| % | min. % 
Effect of period of 
incubation : | 
| Slices 1-2 12( 28 
= | 12 45 77 
io | 2-0 45 | 100 
Extract | 0-14 90 63 | 
“ } 0-14 20 64 
TABLE 2. EFFECT OF TIME AND TEMPERATURE OF PRE-INCUBATION 
Time of pre-incubation Ornithine | Inhibition 
| % | % 
0 1 76 
30 min. (18°) 1 57 
30 min. (18°) 0-7 51 
3 ~ @ 0-7 | 24 
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ornithine and citrulline, followed by hydrolysis of 
arginine to urea and ornithine through the action of 
arginase. In this way a continuous resynthesis of 
arginine was to take place in the mammalian liver 
for which ornithine and citrulline acted as catalysts 
and urea was eventually obtained by the action of 
arginase on arginine. 

This theory, though widely accepted, could not, 
however, be confirmed by some workers. London and 
Alexandry® failed to obtain an ornithine effect in per- 
fusion experiments with liver; so did Neber* and 
Leuthardt‘ in experiments with liver slices. While 
Trowell’, in a recent work, using the technique of 
liver perfusion confirmed an ornithine effect on urea 
synthesis, he failed to observe an effect with the other 
members of the ‘ornithine cycle’, citrulline and 
arginine. Moreover, Leuthardt‘ discovered a new 
catalyst for urea formation, glutamine, and attempts 
were made by him in a recent work with Glasson* to 
reconcile these new findings with the ‘ornithine cycle 
theory’. He suggested a synthesis of citrulline by 
amidination of ornithine, that is, a transfer of the 
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that urea was produced in the mammalian body 
solely by the enzymic hydrolysis of arginine. 

It was found that arginase could strongly and 
specifically be inhibited by excess ornithine. If such 
inhibiting effect on arginase could be maintained in 
a system containing the sources of urea, that is, 
ammonia, and (according to Krebs and Henseleit) 
also lactic acid, then formation of urea in the partially 
inhibited system would be dirficult to reconcile with 
a necessary participation of arginase. The inhibition 
of arginase, in both liver slices and cell-free extract, 
by various quantities of ornithine is seen in Fig. 1. 
Though more ornithine was needed in slices to sup- 
press the arginase activity completely than was in 
extracts the shape of the two curves is similar. 
Figs. 2 and 3 show (1) that the action of both arginine 
and ornithine is instantaneous, (2) that with great 
excess of ornithine the action of arginas2 could be 
reversed, and (3) that the inhibitory action of ornithine 
on arginase in liver slices (not on arginase in cell-free 
extracts) is reduced if the experimental period is 
extended over 30-40 min. The cause of this reduc- 
tion of the inhibiting effect of 
ornithine was investigated in a 
separate series of experiments 
as a result of which it can be 
assumed that ornithine is meta- 
bolized by liver slices (Table 1). 
For it was shown that incuba- 
tion of ornithine with the tissue before 
addition of arginine reduced its inhibitory 
action and, further, that this reduction 
was enhanced by longer incubation with 
slices (not with cell-free extract) and, finally, 
that incubation at higher temperature had a 
greater diminishing effect on the inhibitory 
power of ornithine than lower temperature. 
Thus it could be assumed that by the time 


7 Tissue + amm. lactate 
+ little ornithine. 


Tissue + arginine 
+ excess ornithine. 
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Fig. 4. 
200 mgm. liver slices. 
01%. 


amidine group to ornithine from glutamine or other 
amides. No experimental evidence, however, was 
given for this mechanism nor have any of the inter- 
mediates of the ‘ornithine cycle’ been isolated. Indeed 
ornithine and citrulline were found not to be natural 
constituents of mammalian body proteins. 

Independently, Bach’ in 1939 gave evidence for a 
new mechanism of urea synthesis from ammonia or 
ammonia sources in which glutamine acted as the 
main ammonia carrier: glutamine by ‘deamidation’ 
is converted into glutamic acid and ‘reamidated’ to 
glutamine (‘amide-N, cycle’). In this way amide-N, 
of glutamine (or possibly of other natural amides) 
was believed to play an important part as ammonia 
carrier in place of ornithine, citrulline and arginine, 
a suggestion which found support in Schoenheimer 
and Coll’s* feeding experiments with ‘labelled’ am- 
monia and amino acids in which the greater part 
of the ‘labelled’ N, was detected in the amide-N, 
fraction of the body protein. This scheme was the 
only one suggested hitherto which excluded the par- 
ticipation of arginase and arginine in the synthesis 
of urea. 

So the question of a participation of this enzyme 
in the urea synthesis appears to be a vital one, and the 
object of the present experimental work was to 
investigate whether it was still justified to assume 


Arginine 7-5 mgm. %, ornithine 0-4% 
and 1-6% respectively, sodium lactate 0-2%, ammonium chloride 


- arginine was added a part of the ornithine 
had probably been metabolized and since, 
according to Fig. 1, the inhibition greatly 
depends on the quantity of ornithine present 
during any given experimental period, it is 
obvious that the inhibitory power of ornithine 

diminishes with longer periods of incubation as seen 

in Figs. 2 and 3. 

Finally, Fig. 4 shows the crucial experiment : liver 
slices were incubated with ammonium chloride, 
sodium lactate and small quantities of ornithine, as 
described by Krebs and Henseleit'!, and the course 
of urea production was followed during the experi- 
mental period (Curve 1). In two control experiments 
with equal quantities of slices the arginase was tested 
both in absence of ornithine (Curve 2) and presence 
of excess ornithine (Curve 3). In the latter control 
the arginase were seen to be strongly inhibited in 
the initial experimental period. When the same 
quantity of excess ornithine was added to a fourth 
portion of liver slices suspended in a solution con- 
taining ammonium chloride and sodium lactate, as 
above, urea formation took place and unimpeded 
and approximately at the same rate as in the 
experiments in which only a small amount of ornithine 
was present (Curve 4). Synthesis of urea thus took 
place in a system in which arginase was strongly 
inhibited. 

From the result of this experiment, it is difficult 
to believe in the orthodox view that in the synthesis 
of area from ammonia in liver slices arginine neces- 
sarily acts as final intermediate, and by its enzymatic 
hydrolysis will be solely responsible for the urea 


re) 


ack 
sul) 
dic] 
by 
Att 
inc! 
(1 
pers 


(2 
as t 
extr 
(3 
mea: 
dehy 
dimi 
pour 
(4 
sulpl 
indoy 
(1) 
extra 
ascor 
(3) a 
elimis 
A] 
bines 
(4) an 
basis 
with 
separs 
group 
and a 
pH 3 
which 
value. 
which 
reduci 
In 
hydros 
Group 
naphitl 
in pre 
powerf 
found 
acid is 
estima’ 
The 
careful 








150 
. body 


ly and 
If such 
ined in 
hat is, 
nseleit) 
artially 
le with 
ibition 
xtract, 
Fig. 1. 
bo sup- 
was in 
similar. 
rgiaine 
1 great 
yuld be 
nithine 
ell-free 
riod is 
reduc- 
ffect of 
ed ina 
‘iments 
can be 
3 meta- 
able 1). 
ncuba- 
before 
ibitory 
luction 
n with 
finally, 
> had a 
ibitory 
rature. 
1e time 
nithine 
| gince, 
greatly 
present 
d, it is 
nithine 
aS seen 


liver 
iloride, 
ine, as 
course 
experi- 
‘iments 
- tested 
resence 
control 
ited in 
. game 
fourth 
nm con- 
ate, as 
npeded 
in the 
nithine 
Ss took 
rrongly 


ji fficult 
nthesis 

neces- 
ymat ic 


e urea 





No. 3811, NOVEMBER 14, 1942 


production. It must, on the contrary, be assumed that 
a synthesizing mechanism exists which excludes the 
participation of arginase. 
S. J. Bacu. 
S. WILLIAMSON. 
|siochemical Laboratory, 
Cambridge. 
Oct. 5. 
krobs, H. A., and Henseleit, K., Hoppe-Seyl. Z., 210, 33 (1932). 
*L ndon, E. 8., and Alexandry, A. K., Hoppe-Seyl. Z., 243, 106 (1937). 
Neber, M., Hoppe-Sewl. Z., 234, 83 (1935). 
Leuthardt, F., Hoppe-Seyl. Z., 252, 238 (1938). 
rrowell, O. A., J. Physiol., 100, 432 (1942). 
*Leuthardt, F., and Glasson, B., Helv. Chim. Acta, 25, 630 (1942). 
* Boch, 8. J., Biochem, J., 383, 1833 (1939). 
*Sc) cenheimer, R., et al., J. Biol. Chem., 127,.319, 342 (1939). 
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Use of Formaldehyde in the Estimation 
of Ascorbic Acid and Dehydro-Ascorbic 
Acid 

As is well known, methods of estimating ascorbic 
acid which depend upon the reducing nature of this 
substance (typically, reduction of the dye, 2:6 
dichlorphenolindophenol) are subject to interference 
by a variety of extraneous reducing substances. 
Attempts to render these methods more specific 
include : 

(1) Titration with dye to an end-point of limited 
persistence. 

(2) Colorimetric measurement of the rate, as well 
as the extent, of reduction of an excess of dye, with 
extrapolation back to almost zero time!. 

(3) Reduction of phospho-18-tungstic acid, 
measured colorimetrically, in the presence of formal- 
dehyde or of mercuric chloride plus sulphite*, to 
diminish interference caused by sulphhydryl com- 
pounds. 

(4) Use of certain sugars*, or acetone‘, to prevent 
sulphite acting as a reducer upon 2 : 6 dichlorphenol- 
indophenol. 

(1) and (2) are based upon an assumption that the 
extraneous reducers reduce much more slowly than 
ascorbic acid. The assumption is not always correct. 
(3) and (4) are artifices aimed at diminishing or 
eliminating special types of interference. 

A procedure has now been worked out which com- 
bines the advantages conferred by (1), (2), (3) and 
(4) and incorporates further advantages besides. The 
basis of this procedure is reaction (condensation ?) 
with formaldehyde at pH 1-5 and at pH 3-5 to 
separate the various reducing substances into three 
groups : (a) those which readily ‘condense’ at pH 1-5 
and at pH 3-5; (6) those which ‘condense’ readily at 
pH 3-5 but only very slowly at pH 1-5; (c) those 
which do not ‘condense’ appreciably at either pH 
value. By ‘condensation’ is meant here a reaction 
which renders the reducing substance very feebly 
reducing or non-reducing. 

In Group a are cysteine, sulphite, thiosulphate, 
hydrogen sulphide, H,S-treated pyruvic acid: in 
Group ¢ are quinol, H,S-treated 2-methyl 1: 4 
naphthaquinone, thiourea, reductone, ferrous salts 
in presence of metaphosphoric acid ferrous salts are 
powerful reducers) ; and thus far the only substance 
‘ound in Group 6 is ascorbic acid. Dehydro-ascorbic 
wid is reduced by hydrogen sulphide treatment for 
estimation as ascorbic acid. 

The ‘condensation’ reacticns are carried out under 
carefully controlled conditions, and it is then possible, 
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by measuring the reduction under standard condi- 
tions, to obtain a very good estimation of the ascorbic 
acid present. The recommended standard conditions 
are: titration at pH 1-5 with a standard solution of 
2 : 6 dichlorphenolindophenol in drops of definite size 
and to a ‘persistence’ of limited time, the coloration 
being said to ‘persist’ until a definite fraction of it 
(for example, 95, 90 or 80 per cent) has been dis- 
charged. Corrections are made for the small amounts 
of untitrated ascorbic acid remaining at such end- 
points. 

The method, which has been used extensively in 
this Laboratory, appears to be highly specific for 
ascorbic acid, as this is the only reducer so far found 
in Group 6. Full details will probably be published 
soon in Australia. 

J. W. H. Luae. 
Nutrition Laboratory, 
Division of Animal Health and Nutrition, 
Commonwealth Council for 
Scientific and Industrial Research, 
University, Adelaide. 
Aug. 11. 
1Evelyn, K. A., Malloy, H. T., and Rosen, C., J. Biol. Chem., 123, 
645 (1938). 
* Medes, G., Biochem. J., 2), 2251 (1935). 
* Kirkpatrick, H. F. W., J. Soc. Chem. Ind., 69, 298 (1941). 
*Mapson, L. W., J. Soc. Chem. Ind., 60, 802 (1941). 


Structure of ‘Diphenylene’ 


In a recent communication! Dr. Wilson Baker has 
given reasons for believing that the ‘diphenylene’ 
compound C,,H, does not have the structure (I), but 
that it is really the cyclopentindene molecule (II). 
The arguments were based mainly on experimental 
rules concerning strain in organic molecules, and it is 
possible to confirm Baker’s conclusion theoretically. 


(I) (II) 


The numbers of single and double bonds in (I) and 
(II) are the same, and both molecules are planar, so 
that their energy difference lies chiefly in the 
resonance energies of the mobile electrons? and in 
the strain energies of the o-bonds*. 

The resonance energies of (I) and (IT) are 4-506 8 
and 4-304 8 respectively, where @ is a constant the 
magnitude of which is about 20 keal. These are 
measured relative to a carbon framework of six double 
and eight single bonds. This means that the mobile 
electrons of (I) are more stable than those of (II) by 
0-202 8, that is, about 4 keal. 

It is possible to make an approximate calculation 
of the strain energy by the methods of Penney’. 
These calculations show that the strain energy in (II) 
is only a few kcal., but in (I) it is very large, possibly 
as great as 100 kcal. 

It follows, therefore, that (II) is considerably more 
stable than (I), and the experimental result is con- 
firmed theoretically. This conclusion is not affected 
by the inclusion of certain other terms, such as H — H 
repulsions and the influence of carbon L—S structure’, 
hitherto neglected. In fact, these terms favour (IT) 
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rather than (I), though they are less important than feet from the spring, and nearer the area, had a pH 


the bond strain. of 7-55, and contained 26 p.p.m. of calcium, and 
This is a molecule in which the increased resonance 2 p.p.m. of magnesium. The soil was sampled fron 
of the mobile electrons in (I) is more than compen- three areas close to one another, on which chloroti: 


sated by the strain involved in the o-type bonds. It bracken was growing, and also from an area pro 
is the latter, rather than the former, that decides ducing normal] bracken situated near the parts from 


between (I) and (II). which the other samples were drawn. The results of 
C. A. Coutson. the analyses of these are stated in Table 1. It can 

University College, be seen that the soils on which the chlorosis appewred 
Dundee. differed from the soils with normal bracken by con- 

Oct. 14. taining more base with a high percentage of exchange 


* NATURE, 150, 210 (1942). able calcium, while they contained more orginic 
* Lennard-Jones, J. E., and Coulson, C. A., Trans. Faraday Soc., 35, matter and less available potash. The amount of 
Ik, "6. Proc. Roy. Soe., A, 108, 223 (1984). available phosphate present was very small in every 
case. 

At the beginning of August, fronds were taken 
from the affected areas and also from neighbouring 
, normal plants, and the results of the analyses of t/ese 
A Chlorosis of Bracken due to Manganese fronds are given in Table 2. It will be observed thai 
Deficiency the manganese concentration in the healthy frond 

is high and about 27 times that in the chlorotic. At 

At Ballochraggan, which is an area of rough hill the same time the general metabolism of the chloroti 
pasture near the Port of Menteith, Perthshire, plant has been upset, the concentration of all the 
several small patches of an abnormal type of bracken elements which were estimated, except nitrogen, being 
were observed. The plants in these patches had a_ greater than that in normal fronds. This is particu- 
characteristic appearance, the fronds being yellow in larly true of calcium and magnesium. 
colour, and not so robust as those of normal bracken It is suggested that the low manganese content 
of the same age. The sporing capacity of the plants of the frond is a factor in the production of the 
was small, and the fronds died prematurely, being chlorosis, and the appearance of the plant is com- 
partly withered by the beginning of September. At patible with this theory; further, soils on which 
that time their rhizomes were examined microscopic- manganese deficiency diseases appear usually have a 
ally and they were found to contain smaller reserves high pH, and are often rich in organic matter and 
of starch than did normal rhizomes of the same age. exchangeable calcium. The availability of manganese 
This difference in starch content was most marked on such soils is usually reduced by a long dry spell 
in extreme cases of chlorosis. such as occurred in the spring of this year. At the 
The affected areas were either in slight depressions, same time it should be borne in mind that the 
or in the vicinity of streams leading from these, and chlorosis may be intensified by the high calcium con- 
the drainage of the soil was not good. The pH of tent of the tissues interfering with the mobility of 
the water from a spring close to the most badly the iron. The chlorosis was not removed by spraying 
affected area was 6-85. Water which percolated the fronds or watering the soil with solutions of man- 
through the soil from the spring into a hole dug four ganese sulphate in early September, but it is probable 


TABLE 1. ReEsvLTs oF Sor ANALYSES. 








Plot C. 
Plot A. ’ Plot B. (Bracken extremely | 
(Bracken chlorotic) (Bracken chlorotic) chlorotic) | Bracken normal 
Ist 9 in. 2nd 9 in. Ist 9 in. 2nd 9 in. Ist 9 in. 2nd 9 in. Ist 9in. 2nd 9 in. 
(subsoil) (subsoil) | (subsoil) | (subsoil) 
los: on ignition | 28-2 21-2 | 24-8 ot + 20-8 , | : "23-2 a a 19-4 T 18-1 a ic” 8 
pu 6-54 6-80 6-43 6-33 6-87 7°32 | 4°53 4-70 
Available P,O,. Mgm. 100 
gm. soil Trace 1-3 1°1 | Trace 1:3 1°7 Trace Trace 
Available K,O. Mgm. 100 { | 
gm. soil 21-6 75 25-3 | 16-4 17-7 770 || 452 | 484 
%.& xchangeable calcium as j 
CaO 147 | 1-11 0-90 1-19 1-16 1-16 0-10 | 0-11 
' 
TABLE 2. COMPOSITION OF NORMAL AND CHLOROTIC FRONDS. 
Perr ~/~ o- a | 
Wt. (kgm.) Dry | Ash % in Ash”, in | Nitrogen Nitrogen P,O, % P,0, 
of 100 Matter dry matter original in oI in in 
fronds % dry matter original | dry matter original 
Normal frond 6-09 32-8 4-80 1°57 0-0187 0-0061 0-330 | 0-108 
Chlorotie frond 4°3 27:3 | 7°05 1-93 0-0196 | 0-0054 | 0-449 } 0-12 
K,0 % K,0% | Ca0% CaO °. MgO % MgO °, Manganese | Manganes¢ 
in in in in in | i | in in 
dry matter original | dry matter original dry matter original | dry matter original 
| Normal frond 1-983 0-650 0-515 0-169 0°277 0-093 } 00-0243 | 60-0079 
Chliorotic frond | 2-871 | 0-784 0-863 0-236 | 0-433 0-118 | 0-0011 | 0-0003 
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that these solutions were applied too late in the season 
to }e effective. It is intended to repeat the treat- 
ments next year using solutions of iron and man- 
se salts. 

ie low starch content of the rhizomes of the 
chi: votie plants supports the view usually held that 
mai zganese is intimately linked with carbohydrate 
met .bolism. 

Tae deleterious effect which heavy liming some- 
times has on bracken may be due to a physiological 
dist\wbance produced either by a reduction of the 
ava lability of the manganese in the soil or by an 
incrvase in the calcium}content of the piants. 


JAMES G. HUNTER. 


Chemistry Dept., 
We-t of Scotland Agricultural College. 


Photo-enolization of Ketones 


| URE, anhydrous liquid acetone in the absence of 
xyyen reacts with iodine after absorption of ultra- 
violet light. In the dark a negligible change is 
observed in the same time. These experiments were 
originally designed to detect any radicals which may 
be formed from the photodecomposition of ketones. 
It is thought! that the radicals formed at room 
temperature (15°) quickly recombine by the Franck- 
Ralinowitsch mechanism?, but at 70° they can react 
with the molecules of a hydrocarbon solvent with an 
energy of activation of 12,000 calories. They must 
therefore survive between e 12000/2x288 — 10° and 
e 12000 2x343 — 108 collisions with solvent molecules 
hefore recombination, and must have a comparatively 
long life. In view of the high efficiency of the re- 
combination reaction CH, + I = CH,I%, it was 
thought that illuminated iodine solutions furnishing 
iodine atoms in concentration comparable with that 
of the radicals themselves would serve as a method 
of detecting the presence of methyl and other radicals, 
by their ready reaction to form alkyl iodides. But 
irradiated liquid acetone gave no methyl iodide or 
di-acetyl which could be detected. 

The irradiated ketone appears to follow the course 
of the well-known iodine-acetone reaction studied by 
Dawson and Leslie‘, Rice and Kilpatrick’, Bhatta- 
charya and Dhar* and others. The trace of hydrogen 
iodide formed in the preliminary photoreaction 
makes the subsequent reaction autocatalytic. There 
is therefore a photochemical after-effect, and the 
ketone will now react with more iodine in the dark 
and finally reach a state of equilibrium, as originally 
found by Dawson and Leslie. 

It is difficult to resist the conclusion that absorp- 
tion of light by the acetone molecules shifts the 
uilibrium in the direction of the enol form, which 
alone is capable of reacting with the iodine. If the 
acetone be irradiated first and additions of iodine 
made afterwards in the dark, the ‘mopping up’ of the 
halogen becomes very much less pronounced. It 
would seem that the light is not acting as a catalyst 
in hastening the attainment of a normal equilibrium, 
but rather acts to disturb this equilibrium, and so 
produce an abnormal amount of enolization. 

. order to account for the formation of di-methyl- 
v-hexyl and di-methyl-cyclohexyl carbinol which is 
reported? in irradiated mixtures of acetone and 


”-hexane or cyclohexane, it may be necessary to 
postulate the photo-enolization of the acetone, and 
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also to assume that part at least of the electronic 
energy of excitation can be transformed into energy 
of activation of the hydrocarbon molecule. 

The experiments with iodine just deseribed lend 
support to this idea of photo-enolization, not only of 
acetone but of other ketones as well. The kinetics of 
the process are complicated and are still being 
investigated. 

T. IREDALE. 
The University, 
Sydney. 


* Bamford and Norrish, J. Chem. Soc., 1531, 1544 (1938), 

* Trans. Farad. Soc., 30, 120 (1934). 

* Iredale, Trans. Farad. Soc., 35, 458 (1939). 

* Dawson and Leslie, J. Chem. Soc., 95, 1350 (1999). 

* Rice and Kilpatrick, J. Amer. Chem. Soc., 45, 1401 (1923), 
* Bhattacharya and Dhar, Z. anorg. Chem., 173, 372 (1928), 
7 Bowen and Horton. J. Chem. Soc., 1625 (1936 


Ciliary Movement and the Density of 
Pleurobrachia 


Tue density of the living Ctenophore Pleurobrachia 
pileus (O.F.M.) has been determined recently at 
Plymouth by two distinct methods. In the first case 
ten specimens all having the approximate diameter 
of 1 em. were introduced into a 5 ml. density bottle, 
together with sea water, and weighed. The volume 
of the animals was calculated by measuring their 
diameter carefully and assuming that they were 
spheres. The density was found to be 1-02742 at 
13-0°C. In the second case more than a hundred 
specimens were introduced into a density bottle and 
weighed, but the volume was found by the more accur- 
ate displacement method!. Here again the density was 
found to be 1-02741 at 13-0° C. The water content 
was also estimated and found to be 94-73 per cent. 

However, in dealing with most of the problems in- 
volved in connexion with this type of work one does 
not want to know the actual density but rather the 
density of the organism in relation to that of its 
environment at the time of the determination. The 
density of the environment, sea water, was found to 
be 1-02720 at 13-0° C. The easiest way of expressing 
this ratio or sinking factor is obviously density of 
organism/density of environment, which gives in the 
first example 1-00022/1, but since this figure is apt 
to be confused with the actual density it is better 
and more convenient to keep the two distinct by 
multiplying the result by 1,000, giving the result 
1000-22/ 1000, and if the density of the environment 
is always equated to 1,000 it need not be given in the 
expression. Thus in the one case the sinking factor 
becomes 1000-20 and in the other 1000-22, or the 
density of the organism differs from the density of its 
environment by only 2 parts per 10,000. 

In 1928, Prof. Gray*, from theoretical grounds, 
made the following statement: ‘For very small 
animals whose surface is richly ciliated the specific 
gravity is relatively less important ; but if the size 
increases the body must have a high water content’. 
Clearly this indicates that the density must be re- 
duced, though an increase in water content is not the 
only means by which this can be brought about. 
However, the statement is fully supported by the 
data now obtained, since the Ctenophores are rela- 
tively large animals and swim by means of a highly 
complicated ciliary mechanism, while the water con- 
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tent is only exceeded in the Scyphomedusz (for ex- 
ample, Aurelia, 95-56 per cent water*). 

Further, the density of the ripe ova of Psammechinus 
miliaris (syn. Echinus miliaris) has also been esti- 
mated and the sinking factor found to be 1005, while 
that of rather less ripe ova from Echinus esculentus 
was found to be 1016 with a water content of 84-! 
per cent. By the time these ova have been fertilized 
and attained the free-swimming blastula stage their 
sinking factor will be considerably reduced, but it is 
doubtful if it will become quite 5.0 low as that of 
the Ctenophores, nor is there likely to be so high a 
water content in the absence of mesogloea, but since 
their volumes will be many thousands of times 
smaller than that of the Ctenophores Gray’s state- 
ment is again fully confirmed. 

A. G. LownDEs. 

The Laboratory, 

Citadel Hill, 
Plymouth. 
* Lowndes, A. G., NATURE, 141, 289 (1938). 
“Ciliary Movement”, Camb. Univ. Press, p. 94 (1928). 
G., NATURE, 150, 234 (1942). 


* Gray, J., 
Lowndes, A. 


A Red Colouring Matter from the Green 
Leaves of Spinach Beet 


Tue following observations, originally made in the 
course of domestic culinary operations, appeared 
worthy of note, especially as present circumstances 
preclude me from devoting further attention to the 
matter. 

If an aqueous extract of the green leaves of the 
so-called spinach beet, made by heating them with 
a small amount of water (actual boiling is not neces- 
sary, but not detrimental), is cooled and then treated 
with a small amount of an aqueous extract of raw 
potato, in the course of a few minutes a strong 
brownish-red coloration develops, increasing to a 
maximum in about a quarter of an hour. As the 
original extract of the leeves is a pale yellowish- 
green, this change is most striking. 

This red colour is changed to a bright yellow by 
dilute caustic soda, and is largely but not entirely 
restored by acidification with dilute hydrochloric 
acid. On shaking the red solution with various 
solvents the colour appeared to be insoluble in ether 
and in chloroform, but slightly soluble in iso-butyl 
alcohol. 

The reddish colour extracted from ordinary beet- 
root leaves by hot water (raw potato not being 
required), while not apparently identical in shade, 
behaved similarly with respect to acid anc alkali. 
This appears to be similar to the behaviour of beet 
pigment recorded by Ainley and Robinson!. 

It appears essential that the potato extract be not 
heated, as no production of a red colour is observed 
on cooking the two vegetables together, nor is it 
obtained if the spinach beet extract is not cooled to 
a tepid state before adding the potato extract. This 
suggests that the colour is liberated from a colourless 
precursor by the action of some enzyme in the 
potato. A further suggestion at once occurs, that 
the difficulties reported by Ainley and Robinson! in 
the extraction of the colour from beetroot itself 
might be partially solved by the use of raw potato. 

The phenomenon here reported was observed with 
the leaves of spinach beet grown from seed supplied 
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by Messrs. Boots, and with two varieties of potat 
Majestic and an unknown variety. 
Ratpex J. B. Marspre 
57a Barlow Moor Road, 
Didsbury, 
Manchester, 20. 
Oct. 12. 


' J. Chem. Soc., 448 (1937). 


Mechanism of Sensitivity Changes of 
Sense Organs 


read with much interest the com. 
munication from Dr. K. Kekcheev in Natur: of 
October 24. Just before the War, in an attempt t 
measure quantitatively the organoleptic properties 
of cheese, we were engaged in some experiments on 
the effect of olfactory stimuli on thresholds for 
monochromatic light for the dark-adapted eye. We 
appeared to get both increases and decreases in 
threshold with certain subjects and stimuli, and as 
soon as we became aware of Kravkov’s work we 
planned to continue and extend our experiments. At 
our suggestion the late Mr. F. J. Dix constructed an 
apparatus in which the stimuli could be carefully 
controlled and, following the results of Schiller! and 
Kravkov?, ensuring that the subject was isolated 
from noise. Mr. Dix began to accumulate data which 
substantiated our earlier findings as well as those of 
Kravkov for olfactory stimuli, but his untimely 
death, as well as the need for concentrating al! our 
efforts on work which seemed to be of more immediate 
importance in our industry, has precluded the con- 
tinuation of the investigation since then. 

Although we did not feel at the time (September, 
1940) that the number of our data would justify 
statistical analysis and publication, it seems to us, 
now that our Soviet colleagues are developing this 
field, that it would be helpful to place on record our 
own seeming confirmation of one of the phenomena 
which they have described. Unfortunately, we are 
not acquainted with the work of Makarov quoted by 
Kekcheev. G. W. Scorr Brarre. 

F. M. V. Coppen. 
National Institute for Research in Dairying, 
University of Reading. 
* Schiller, P. V., Brit. J. Psychol., 23, 463 (1934-35). 
* Kravkov, 8. V., Proc. Acad. Sci. U.S.S.R., 22, 64 (1939). 
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Demonstration of Action of Ciliated 
Epithelium of the Frog’s Mouth 


In demonstrating the action of ciliated epithelium 
to students, we have in the past used the opened 
mouth and gullet of a frog and allowed powdered 
cork to be dropped on to the upper part of the 
mouth. In about three minutes the cork has been 
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carried right down the cesophagus. We have just 
performed the experiment, using lycopodium in place 
of the cork, and it works very well. Advantages of 
the lycopodium are: (1) uniform powder ; (2) not 
miscible with water or mucin ; (3) coloured yellow. 
very easily seen; (4) very light in weight. 
G. B. WEst. 
College of the Pharmaceutical Society, 
at University College, 
Cathays Park, 
Cardiff. 
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SEA WAVES: THE WATER 
MOVEMENT 
By P.J.H. UNNA 


YOME aspects of sea waves, breaking, the effects of 

S idal stream, and growth and subsidence, have 
recer. tly been noted in Nature!. The effects of the 
movment of the particles of wave-disturbed water, 
efore the waves become much distorted from their 
rroc!. vidal state, will now be discussed. Deep water 
ond tions will be assumed to start with. But 
ppo-tunity will first be taken of modifying a state- 
ment on page 584 of May 23. It was suggested that 
EL, ‘he total energy of a wave, might be taken as 
an ir lex of striking force. It would be more correct 
to say ‘an index of the effect of striking force’, or 
dam.ge done. 

Some of the consequences of the orbital movement, 
such as the necessity for not towing too fast in a 
following sea, and for adjusting the tow rope to suit 
the «verage wave-length, can be passed over, as they 
are quite well known. Much the same applies to the 
reasos for broaching to, and for ship’s head falling 
off in a head sea, though it is doubtful whether all 
concerned realize that in both cases the stream at 
the crest is helped by an opposite stream at the 
trouvh, aud that, as the stern is in a fair stream in 
either event, the helm gives least control when most 
required. 

Only the horizontal movement need be considered. 
Its extent, the run, will be denoted by a, and its 
full speed by v. When the depth D is limited, or 
there is a stream C, minus for weather going or 
foul, the suffix o will indicate corresponding deep 
dack water values; and the suffixes s and 6b will 
distinguish between surface and bottom values. V is 
vave speed, 7'» is period as observed when drifting, 
nd S = H/L is steepness. Units in feet and 
econds, unless otherwise stated. Ground friction 
gnored. 

In deep water, vs/V The length of a small 
esse] may be only about ten times the draught, but 
even if the waves are only twice as long as she is, the 
iverage value of v, taken down to keel level, will 
mly be about 15 per cent less than the surface one. 
Ordinarily, the reduction will be smaller, and may 
ilmost be ignored. To give examples, with waves 
00, 200, 400, 600 ft. long, and so travelling at 13}, 
9, 27, 33 knots, the surface water speeds will be 

‘5, 1-5, 2-1, 2-6 knots, when S is moderately large 
it 0-025; and these surface speeds are only just in 
excess of the stream, fair at crests and foul at troughs, 
when running before the sea. 

If the waves are, say, four times as long as the 
ship, these water speeds will suffice to keep her more 
or less in station with a wave crest, when her after part 
ls on the crest, and she is steaming almost as fast as 
the waves, before the sea. So, in general, there is a 
tendency to hang on the upper part of the front of 
each wave, a tendency which is sometimes quite 


= nS. 








noticeable, and which persists, though to less extent, 
with longer and slower ships. The result is that the 
ship will carry a fair stream for more than half the 
ime, and this should increase the distance made 
zood, quite apart from leeway due to windage. 
When the ship is on the upper part of the back of 
2 wave, she will still have a fair stream to help her 
Alony, but without that tendency to stable station 
Which an overtaking crest provides, so it may be 


expected that she will fall back quickly into the 
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trough. It seems that with a head sea there should 
be some reduction in distance made good, but as 
there can be no question of keeping station with a 
wave, the effect will presumably be much less, and 
any loss in speed chiefly due to windage. 

Next assume that the sea is calm, and consider the 
effect of stern waves on a towed log. The principles 
have presumably been worked out, but they do not 
seem to have been published. The normal length of 
line is 40, 50-55, 65-70 fathoms for 10, 15, 18 knots?, 
and so with wave-lengths of 55, 125, 180 ft., or 9, 21, 
30 fathoms. That stations the rotator at about 44, 
24, 2} wave-lengths astern. It is ditficult to judge 
the station of the first wave crest, and so decide, 
from speed and length of line, on which part of a 
wave the rotator is towing; but if it is at crest or 
trough, the distance will be under- or overlogged, as 
the case may be. 

This type of error is likely to increase with speed, 
not only as vs will be large for equal steepness, and 
as the rotator may be towing in a steeper wave, but 
also because it is unlikely to be much deeper, in spite 
of longer line, while it would have to be considerably 
deeper to experience an equal percentage reduction 
in water movement. For v to be half vs, the depth 
of submergence has to be proportional to the square 
of the wave, and so ship’s, speed. And it is unlikely 
that the error will average out owing to slight fluctua- 
tions in ship’s speed. Such fluctuations make the 
wave pattern stretch like elastic, but the stretch 
would have to be sufficient to cause the station of 
the crest nearest the rotator to range over half or 
even a whole wave-length. For it to do so, ship’s 
speed would have to vary about V/8” or even V/4n 
either way, where ” is length of line divided by 
mean length of wave. So any tendency to average 
out will be weaker with greater speed, for V will 
then be larger, and n reduced. 

To give some idea of the magnitude of the error, it 
will be 0-16, 0-35, 0-45 knots per 0-01 of steepness, 
at 10, 15, 18 knots, if the rotator is consistently tow- 
ing at either crest or trough, and is 6 ft. below the 
surface. Perhaps this may form a large part of the 
total error due to wake, and account for the variation 
in the best lengths of line to use according to the 
type of ship. The further possibility of error, from 
a heavy following sea, can perhaps be accounted for 
by the liability of the ship to keep station with a 
crest under the stern, as already described. 

The shallow-water problem is to deduce a and v from 


9 
Io, Ho, D. Rayleigh’s equation’, L/Zo = tanh =. 
which depends on the principle that swell maintains 
its period, makes it easy to find Lo in terms of L, but 
it would be difficult, perhaps impossible, to get L 
in terms of Lo, except by trial and error. His table 
merely gives the former, but the figures below are 
arranged the other way. As those for D/L are the 
key to all further calculations, they are given to more 
places of decimals than would be justified in practice, 
so that they may lie on a smooth curve. The ones for 
H/H, follow from the ordinary expression for G/V, 
where G is speed of energy. As he points out, the 
surprising thing is the late stage at which H starts 
to increase. In fact, it actually decreases to begin 
with, and only regains its deep-water value after D/L 
has become less than 0°06. This is scarcely in 
accordance with ordinary ideas, but steepness starts 
to increase earlier, owing to decrease in L. That 
may cause an illusion, and eye estimates of height to 
be exaggerated. 
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WAVES ENTERING SHOAL WATER 

b D e «2 H Ss H So 

i. _ (whe = 0 
i. L L Vv. Hv. So (when D 0°25) 
40 0-405 0-99 0-98 0-99 
0°35 0-358 0-98 0-96 0-99 
0-30 0-312 0-96 0-95 0-99 
0-25 0-268 0-93 0-93 1-00 
0-2U0 0-225 0-39 0-92 1-04 
0-15 0-183 0-82 0-91 1-12 0-04 
0-10 0-141 0-71 0-93 1-31 0-03 
0-07 0-114 0-61 0-97 1°58 0-02 
0-05 u-0945 0-53 1-02 1-91 0-01 
0-04 00833 0:48 1-06 2-20 0-009 
0°03 0-0713 0-42 1-12 2-70 0-007 
0-02 0-0578 0°35 1°23 3°54 0-004 
0-01 00403 0-25 1°43 5-75 0-002 


But the table above hasits limitations, because if S or 
H/D are excessive the waves will not retain trochoidal 
profile. No data seem to be available to show the 
errors when they fail to do so, but to be on the safe 
side it will be assumed that S ought not to exceed 
0-05, or H/D 0-25. This means that until D/Lo has 
decreased to 0-20, So should not exceed 0-05, and that 
l D S 


it should not exceed . - < thereafter. 
es” & 
D 7 D . , ‘ 
7 3 x + 0-05, almost exactly, for values of 
; ' a 
not less than 0-05. 


.e) 

(The values of L, and so of V, H, S, only apply 
where there is no stream in the direction of wave 
travel, and, even then, only if the waves have not 
been subject to the turn of the tidal stream, or change 
in its strength consequent thereon, after they left 
deep slack water, for such turn or change will affect 
the period as observed from the shore. Perhaps the 
best analogy is a moving staircase. If the passengers 
step on to it at regular intervals and it alters speed, 
those on it during the alteration will not be discharged 
at the original time intervals. For the same reason, 
measurements of depth and period may not give deep- 
water length correctly if the waves have been sub- 
jected to the change mentioned, especially if the periods 
are short ones. Thus, if the average periods, as 
measured in slack water by the shore, are 8-84 and 
4-42 sec., the deep slack water wave-lengths would be 
337 ft. and 67 ft., instead of 400 ft. and 100 ft., if the 
ebb stream had made 2 knots while the waves were 
travelling up the estuary. If the flood had made, 
the lengths would be 458 ft. and 128 ft.) 

Naturally, stream at the shoal spot further modi- 
fies the waves, and so the orbital movement. It would 
take too much space to give complete figures to show 
what happens when deep-water waves of various 
lengths encounter bars of various depths, with various 
strengths of stream, so the following examples for 
3-knot streams in 20 ft. must be taken as typical. 
The deep slack water lengths are assumed at 400 ft. 
and 100 ft., and it has been necessary to limit the 
original steepness to 0-01, so that H/D should not 
exceed (+25 in the first case, and S should not exceed 
(0-05 in the other one, but it is probable that the results 
give a rough clue as to what happens with steeper seas. 


S. 001; D 20. 
C (knots —3 0 +3 —3 0 +3 
Lo 400 400 400 } 100 100 100 
L | 160 210 258 44 89 117 
DL 0-125 0-095 0-0775 0-455 0-225 0-171 
HH, | 1-25 1-02 0-90 2-04 0-92 0-72 
SS 3°12 1°95 40 4°65 1-03 0-62 
Tw 6-90 8-84 10-58 2-95 4-42 5°36 
a, 76 76 8-0 2:1 1-0 0-9 
ao 5:8 6-4 71 0-2 0-5 0-6 
Us 35 2:7 2-3 2-2 0-7 0-5 
% 2°6 2°3 2-1 0-25 0:3 0-3 





NATURE 


NOVEMBER 14, 1942, Vot. 150 


Run and orbital speed have been calculated fron 





2rD — 
as = H.coth LZ’ w= 7Ag/Tw = 49ST w, ae/ey 
2xD 
vs/v» = cosh °° Friction will slow up both stream 


and orbital movement near the bottom. So the latter 
will be smaller than indicated, and its rhythm ‘naj 
be upset owing to the stream being less than at the 
surface. 

It has been assumed that the waves have not ex. 
perienced change of stream due to the turn of the 
tide after leaving deep slack water. If they have 
done so, that part of the total stream must be ignored 
Thus, if the stream so experienced was one knot, the 
examples given would apply to 4-knot streams. 

This table has one or two features worth noting 
Thus, the ebb stream causes a short sea to become 
so short that the waves retain their deep-water char 
acter, so that while it stirs up the surface water, it 
actually reduces the bottom run, which, in any case 
is insignificant. 

It is (ifferent with the longer sea. The run is greater 
on the flood than on the ebb, for the fair stream 
helps to counteract the shortening of the waves from 
lack of water, and makes D/L so small that they ar 
almost ‘long’. With the waves in this condition the 
run is nearly as large at the bottom as at the surface 
so that it will exert its full effect upon a ship. This 
reason for a heavy run upon the flood is additional 
to the one resulting from my earlier suggestion’, where 
it was pointed out that quick replacement of the 
energy drained off from the main flood stream may 
entail a heavier swell towards an inlet. Further, as 
run has most effect when the waves are materially 
longer than the ship, there are three independent 
reasons why her ropes are put to greater strain. 

The effect of run in stirring up a sandy bar depends 
more upon its speed than mere extent, and the in- 
crease in 7’~ counteracts the smaller value of D/I 
during the flood, so that while the bottom run is 
greater, its speed is less. Still, the figures show that, 
if the sea in the open is a long one, its effect upon the 
bar may be almost as great upon the flood as on the 
ebb. 

Whatever the length of sea, when v is with the 
stream, a grain of sand will be subjett to the high 
resultant speed for a short time, while, when v is 
against the stream, it will experience the low resultant 
speed for a long one. If the waves have experienced 
the turn of the tide, these durations will be further 
altered, as the waves will have different speeds over 
the ground. 

Further, the slack-water figures for run show why 


if the sea offshore is a long one, there is more tendency} 


for its crests, staggered in the open, to line up as they 
approach a shelving beach. 

With tidal waves, v becomes C, and theoretically 
equals 1-7 x H + VD, H now being the range, an 
C the greatest strength of stream in knots throughout 
the tide. This is what shows that mid-ocean tida 
streams must be insignificant, in 1,000 fathoms only 
about 0-02 knots per ft. of range, but, presumabl} 
because of reflection, and of irregularities in dept! 
and coast line, it seems to fail to give the inshor 
strengths. 


' NATURE, 148, 226 (1941); 149, 219 and 584 (1942). 
*“Admiralty Manual of Navigation’’, 1, 182 (1938). 
* Rayleigh, ‘‘Collected Papers’, 6, 8. 

“NATURE, 149, 219 (1942). 
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RADIATION PATTERN OF THE 
HUMAN VOICE 
A’ 


article on the radiation pattern of the human 

voice by D. W. Farnsworth (Bell Lab. Rec., 
20, No. 12; August 1942) gives some of the results 
of a research carried out in collaboration with H. K. 
Dunn. Any apparatus that either emits or receives 
radiations has a directional characteristic or radiation 
pattern, and the determination of these patterns is 
a routine procedure in radio and acoustical work. If 
the device is to receive radiation, the directional 
characteristic expresses its sensitivity to radiation 
coming from various directions in space. If the 


device is to emit radiation, the directional charac- 
teristic expresses the power radiated in various 
directions. In both cases the sensitivity and power 


in each measured direction may be subdivided into 
frequencies or frequency bands. 

In securing the spatial distribution pattern of 
speech, it seemed desirable to average the speech 
pressures Over an interval long enough to ensure @ 
typical average, and to use as the sound source a set 
of words that would be typical of ordinary speech 
both in the basic sounds employed and in their 
distribution into syllables. To meet this requirement, 
J.C. Steinberg devised the following sentences : ‘The 
different speech sounds have been moulded into 
(sentences, such that the consonants and usual com- 
pounds occur in the vowel combinations which are 
met with very frequently in English. For lack of 
time, it was not possible to get every group included ; 
although, as is shown quite clearly in the figure, 
upward of eighty per cent) are accounted for. I 
think nothing else need be said in this place on the 
subject.” Sound pressure was averaged over an 
automatically controlled 15 sec. period, and the 
actual measurement covered usually about the 
portion of the quotation within brackets. The tests 
were made in an acoustically treated room so that 
reflections from the walls would not result in readings 
that did not truly represent the direct radiation from 
the mouth. 

Pesides determining the distributional pattern for 
whole speech, it was desired to do so for various 
lands of frequencies, for which purpose the range of 
speech frequencies was divided into twelve bands. 
The lowest three were each one octave wide, and ran 
from 62-5 to 500 cycles; above 500 cycles, the 
lilters were each one half octave wide except the 
twelfth, which was a high-pass filter cutting off at 


».000 eyeles. Measurements were carried on over a 


, considerable period of time, since for each of some 


eighty positions in space, seven readings were required 
to cover all the frequency bands and eight readings 
were taken for each pair of bands to ensure that the 
value used was representative. Including preliminary 
and trial readings, a total of 5,000 readings was 


p taken, 


Positions at which readings were taken are desig- 
nated by three co-ordinates: r, the radial distance 
inem. from the front of the lips; 6, the horizontal 
anyle measured from directly in front of the speaker 
it either direction around to 180° directly behind 


} him; and 9, the vertical angle measured from zero 
}in the horizontal plane to +90° dizectly overhead, 


-90° directly beneath the lips of the speaker. 
Considering first the variation with horizontal 


uugle, the whole speech was found to remain about 
constant up to 90° and then fall off. 


Frequencies 
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frora 65 to 175 cycles, however, remain practically 
consta all the way around. For the higher-frequency 
bandsnere seems to be a progressively increasing 
reducon in level after 45° is reached, this becoming 
pertiarly pranounced for frequencies above 2,800 
Pressures at frequencies from 700 to 1,400 


ey 
cyc «seem to behave in a rather anomalous manner, 
for wich there is no ready explanation. It has been 
know that in general the high ‘sequencies are more 
dirconal than the low, but this is the first time 
th ‘.ctual detailed results have been secured of 


th: idirectivity when emitted as speech. 
Diribution in the vertical plane gives evidence of 
moranexpected characteristics. For whole speech, 


for » frequency bands below 1,000 cycles and also 
for ibse above 5,600 cycles, the pressures are greater 
45 How the horizontal than they are in the hori- 


zoutaplane. At a distance of 15 cm. where readings 
miy ? taken at —90°, that is, directly below the 
lips, te pressures straight downward are greater 
then eher at —45° or 0° for all frequencies below 


1,t ecles. These data are useful in guiding the 
plic ngof microphones, since they show the region 
Over wich all frequencies are present in about their 


truce releive proportions, and the amount of equaliza- 


tic tha would be required in other locations. 
irveswhich accompany the article show that a 
microphae could be placed at any horizontal angle 
up to abot 75° and at any vertical angle from — 45° 
to .-90° ithout the necessity of equalization. For 


the male vice tested, 80 per cent of the total speech 


power is i the frequency band from 250 to 1,000 
cycles ; 9@er «ent is in the band from 125 to 2,000, 


and only 04 per cent is above 4,000 cycles. 

Previous to these tests, a common method of 
estimating oti! speech power was to assume that 
th> pressure directly in front of the speaker was 
constant ovr a hemisphere. A similar calculation 
yide from lata taken on these tests gives a result 
2 db. lower han that obtained from the more com- 
plete integraion. Although the total speech power 
w ll vary witi the person talking, this difference for 
the two metiods of calculation should remain con- 
stant, and » it is safe to assume that calculations 
made on thebasis of a single reading in front of the 
speaker havi been about 2 db. too low. 


NEW WORK ON NEMERTEANS 


I 7. J. I. ©. WHEELER has done some excellent 

work on the Nemerteans. Following his 
monograp! o. shis group from the South Atlantic 
and Soutlern Ocean in the “Discovery” Reports 
(1934) his present three contributions are of distinct 
value*. With his experience of the Antarctic fauna 
he is able to show that Lineus corrugatus M’Intosh 
is an almost, if not wholly, purely Antarctic or sub- 
Antarctic species and that it does not, as was sup- 
po in South Africa. More than half the 
total number of specimens of Nemerteans collected 
by the B.A.N.Z. Antarctic Expedition consisted of 
this species. 


oreeut 


* Some New ins from South Africa and a note on Lineus cor- 
ruyatus M Into hy Dr. J. F. G. Wheeler. J. Linn. Soc.—Zoology, 
41, No. 276 49); Notes on Bermudan Nemerteans: Gorgono- 
rhynchus berm, lensis n. sp. By Dr. J. F. G. Wheeler. Ann. and Mag. 
Nat. Hist., S% 11, 6 (1940); Nemerteans of Kerguelen and the 


Southern Ocean. By Dr. J. F. G. Wheeler. B.A.N.Z. Antarctic 
Research: Expedition 1929-31, under the command of Sir Douglas 
Mawson teports Series B (Zoology and Botany), 4, Part 8 (1940) 
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The genera Lineus and Cerebratulus have een 
used with different connotations by different autrs. 
Wheeler, following Biirger, distinguishes the twbhy 
the presence of neurochord cells in the brairof 
Cerebratulus and their absence in Lineus. It isn 
important distinction, for neurochord cells appeato 
be associated always with the faculty of swimmz, 
are correlated with a muscular oar-like body :d 
often with the diminution of the glands of the cis 
the secretion of which is presumably necessary > 
the ease of progression in the creeping forms. 

In the South African collection attention is direed 
to the tendency to duplication or multiplicatiomf 
the eyes in the genus Prostoma. At Kerguelen «ed 
elsewhere in the Antarctic many specimens oa 
Prostoma-like worm were taken which had 1is 
characteristic but had also the rhynchoccel confed 
to the anterior half or two thirds of the body, 1s 
belonging to the Prorhynchocceloma. This is a «n- 
bination not so far found in any other genus ancthe 
new genus and species Nemertopsella marrai issug- 
gested for this form. Multiplication of theeyes 
appears to be correlated with increase in prooscis 
nerves. 

Perhaps the most valuable item in these reserches 
is the discovery of a Gorgonorhynchus in Benuda. 
This has already been reported in NaTURE»y the 
author (137, 1936) and is specially intresting 
because it resembles so closely Gorgonorhynche repens 
of Dakin and Fordham from New South Wles. It 
is here described as a new species Gorgonahynchus 
bermudensis but only differs from G. repen in size, 
shape and colour. This peculiar worm with its 
dichotomous branching proboscis is otbrwise a 
typical heteronemertean in structure. +t is the 
second commonest Nemertean in Bermula, living 
under stones just below or above low-tde mark. 
Sketches are given of the worm engulfing ¢small fish 
(Atherina). 


FORTHCOMING EVENTS 


(Meetings marked with an asterisk are open to theoublic) 


Saturday, November 14 
GEOLOGISTS’ ASSOCIATION (at the Geological Societ, 
House, Piccadilly, London, W.1), at 2.30 p.m.—Mr. C.£ 
head: “The Early History of Water Supply” 


Burlington 
N. Brome- 


Sunday, November 15 
ASSOCIATION OF SCIENTIFIC WORKERS (at Caxton Hall, Caxton 
Street, Westminster, London, 8.W.1). Conference on “The Chemist 
in Industry”. At 11 a.m.—*The Working Chemist andhis Hours of 
Work, Salary, Education, Health, ete.”’ ; at 2.30 p.m.—““he Chemical 
Industry and its Role in the War Effort” 


Monday, November 16 
ROYAL GEOGRAPHICAL SOCIETY a Kensington Go, 
S.W.7), at & p.m.—Lieut-.Colonel L. S. Blacker: ‘Tle 
Face of Mount Everest” 


London, 
Southern 


Tuesday, November 17 
INSTITUTION (at 21 Albemarle Street, London W.1), at 
F.R.S.: 


RoYAl 
Sir James Jeans, O.M “Evolution in Astronomy”, 


3 p.m 
3.° 

INSTITUTE OF PHYSICS (LONDON BRANCH) (at the Roval Society, 
Burlington House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. A. 
Dufton : rhe Applications of Physics to the Heating and V2 ntilating 
of Buildings” 

INSTITUTION OF CIVIL ENGINEERS (RAILWAY 
SION) (at Great George Street, Westminster, 
5.30 p.m.—Mr. A. E. Tattersall: “‘Railway 
munications”’ 

ASSOCIATION OF 
Society, 16 Princes Gate, 
6.30 p.m.--Dr. E. Bone: 


Research”’ 
Wednesday, November |I8 


ROYAL SOCIETY OF ARTS (at John Adam Street, Adelphi, ~ 
W.C.2), at 1.45 p.m.—Mr. Perey 5. Cane: ‘Post-War Gardens” 


ENGINEERING DIVI* 
London, S.W.1), at 
Signalling ard Com- 


SCIENTIFIC WORKERS (at the Royal Photographic 
South Kensington, London, 8.‘V.7), at 
“Photography as an Aid to Pathological 
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Thursday, November 19 
TOWN AND COUNTRY PLANNING ASSOCIATION (in the Lounge of the 
Y.M.C.A., Central Buildings, Great Russell Street, London, W.C.1), 
at 1.15 p.m.—Mr. W. H. Ansell: “Beauty and Utility in Planning”. 
CHEMICAL Soctety (at the Royal Institution, Albemarle Street, 
London, W.1), at 2.30 p.m.—Prof. J. D. Bernal, F.R.S.: The Sir 
William Bragg Memorial Lecture. 


Friday, November 20 


PuysicaAL Society (in the Physics Department of the Imperial 
College, Imperial Institute Road, South Kensington, London, S.W.7), 
at 4.15 p.m.—Film Demonstration and Discussion on “Scientifle 
Films and their Use in the Teaching of Physics’’. (Discussion to be 
opened by Mr. W. Ashhurst.) 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5 p.m.—Wing Commander S. R. K. Glanville: “Flinders Petrie—the 
Seientific Classification of Archie »logical Material” 

ASSOCIATION OF SCIENTIFIC WORKERS (at the Royal -hotographie 
Society, 16 Princes Gate, South Kensington, London, 8.W.7), at 
6.30 p.m.—Exhibition of Scientific Films from Various Sources. 

FREE GERMAN INSTITUTE OF SCIENCE AND LEARNING (at 16 Buck- 
land Crescent, Hampstead, London, N.W.3), at 8 p.m.—Dr. H. C. 
Fleischer: “Chemical Warfare’’.* 


Saturday, November 21 


ROYAL PHOTOGRAPHIC SoctETY (SCIENTIFIC AND TECHNICAL GROUP) 
(at 16 Princes Gate, South Kensington, London, 8.W.7), at 2.30 p.m.— 
Symposium on “Industrial Radiography” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments 
before the dates mentioned : 

HEADMASTER of the Guildford Junior Technical School—The Chief 
Education Officer, County Hall, Kingston-upon-Thames (November 17). 

DEMONSTRATOR IN THE CREMISTRY DEPARTMENT of the London 
(Royal Free Hospital) School of Medicine for Women (at the Univer- 
sity College of the South West, Exeter)—The Warden and Secretary, 
Reed Hall, Streatham Drive, Exeter (November 19). 

SEcOND TECHNICAL ASSISTANT (MALE) WITH RECOGNIZED 
CULTURAL QUALIFICATIONS—The Secretary, West of Scotland 
cultural College, 6 Rlythswood Square, Glasgow (November 20). 

LECTURER IN MECHANICAL ENGINEERING at the Brighton Technical 
College—The Education Officer, 54 Old Steine, Brighton (November 20), 

LECTURER IN THE DEPARTMENT OF MECHANICAL ENGINEERING at 
the Liverpool City Technical College—The Director of Education, 
14 Sir Thomas Street, Liverpool 1 (November 20). 

Deputy City ELECTRICAL ENGINEER—The City Electrical Engineer, 
Duke Street, Norwich (November 21). 

GRADUATE (MALE) IN SCIENCE AND TECHNOLOGY to teach Science 
in Industrial and Building Courses at the Chelmsford Junior Technical 
School, Dinnington—Mr. G. E. Nicholson, Orchard Chambers, Church 
Street, Sheffield 1 (November 21). 

SENIOR TEACHER OF ENGINEERING SUBJECTS at the Whitwood 
Technical College—Mr. M. G. Swaine, Education Offices, Smawthorne 
Lane, Castleford (November 21). 

DEPUTY WATER ENGINERR AND MANAGER of the City of Leicester 
Water Undertaking—The Town Clerk, Town Hall, Leicester (endorsed 
‘Deputy Water Engineer’) (November 27). 

HEADMASTER of Felsted School—The Clerk to the Governors, Mr. 
Norman Orfeur, Solicitor, Braintree, Essex (December 31). 

DIRECTOR of the National Froebel Foundation—The Secretary, 
National Froebel Foundation, 2 Manchester Square, London, W.1 
(February 27). 

ASSISTANT MASTER WITH GOOD QUALIFICATIONS IN ELECTRICAL 
ENGINEERING, at the Maidstone Technical Institute—The District 
Secretary, Mr. A. W. Peacock, 13 Tonbridge Road, Maidstone. 

SPEECH THERAPIST to the County Borough of Smethwick Education 
Committee—The Chief Education Officer, 215 High Street, Smethwick 
41, Staffs. 


on OF 


AGRI- 
Agri- 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 
The Church Looks Forward. Contributions by the Most Rev. the 
Lord Archbishop of Canterbury, the Most Rev. the Lord Archbishop 
of York, the Rt. Rev. the Lord Bishop of Bristol, Miss E. C. Knight- 
Bruce, the Rt. Hon. y Stafford Cripps. Pp. 32. (London: Industrial 
Christian Fellowship.) 6d. {710 


Other Countries 
National Research Council of Canada. Review of Activities for 
the Year ended March 1941. (N.R.C. 1021.) Pp. 126. (Ottawa: 
National Research Council of Canada.) 75 cents. [710 
Chalmers Tekniska Hégskolas Handlingar, Nr. 3: A Theoretical 
Survey of the Possibilities of Determining the Distribution of the F ree 
Electrons in the Upper Atmosphere. By Olof E. H. Rydbeck. Pp. 75. 
(Géteborg: Elanders Boktryckeri A. -B.) 4.50 kr. (710 
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